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Manuscripts should be typewritten on one side of standard-size white bond 
paper, double or triple spaced, with ample margins. The sheets should not be 
fastened together; they should be mailed flat. Pages should be numbered con- 
secutively. Inserts should be typed on separate pages and placed in the manu- 
script in the proper sequence. 

Footnotes should be numbered consecutively and inserted in the manuscript 
immediately below the citation, separated from the text by lines. They should 
be used only where necessary. 


All names and references should be checked for accuracy, including diacritical 
marks, Authors’ names must be spelled out when first mentioned. 


Illustrations should be planned to fit the type page, 414 x 7 inches. They 
should be drawn to allow for at least one-third reduction. Each should be 
labeled on the back with the author’s name and title of the paper, as well as 
the number of the figure referred to in the text. Where size or magnification 
is important, some indication of scale should be given. They should be num- 
bered consecutively, using capital letters to indicate parts of a composite figure. 
Printed letters are available from the Secretary. Legends should be typed on a 
separate sheet of paper and identified by the figure number. 


Tables and graphs should be used only where necessary and omitted if 
essentially the same information is given in the paper. Graphs and figures 
should be drawn in India ink on white paper, tracing cloth, or light blue 
cross-hatched paper. 

Proofs should be corrected as soon as received and returned to the editor 
with the abstract on forms provided. Additional costs to the Society for 
correction of authors’ changes in proofs may be charged to authors. An order 
for reprints should be placed when proofs are returned. 

Fifty gratis copies of reprints will be supplied by the Society to authors 
under certain circumstances. The Secretary should be consulted on this point. 

Examination of articles in this issue will help in conforming to the style 
of presentation desired. 
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JANUARY 11, 1960 


The 649th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, January 11, 1960, with 
President Joyce presiding. 

Members present: Anderson, Ando, Beardsley, Bess, Bianchi, Bryan, Burditt, 
Carter, Chilson, Davis, Fullaway, Habeck, Hardy, Hinckley, Holloway, Joyce, 
Kamasaki, Krauss, Lukins, $. Mitchell, W. Mitchell, Nakata, Sanchez, Steiner, 
Suehiro, Thistle, Wilton, Woolford, and Yoshimoto. 

Mr. Kazuhiko Ando was elected to membership in the Society. 

The President appointed Mr. Le Mar Chilson, Chairman; Miss Setsuko Nakata 
and Mr. Russell Anderson as members of a committee to select the outstanding 
entomological exhibit at the Third Annual Hawaii Science Fair, and to select 
an appropriate prize for the winning exhibitor. 

Mr. Bryan gave an interesting account of his recent trip across the mainland 
United States, illustrated with colored slides of the entomologists and entomo- 
logical institutions which he visited. Drs. Bess and Carter gave a few remarks on 
the highlights of the national meetings of the Entomological Society of America, 
held during December in Detroit, Michigan. Mr. Garth Lukins remarked briefly 
on his work during the past year in Hawaii where he has been rearing fruit fly 
parasites for shipment to Australia where they are being released to combat the 
Queensland fruitfly, Dacus tryoni (Froggatt). 


NOTES AND EXHIBITIONS 


Hoplopleura pacifica Ewing: Mr. Bryan noted that when H. E. Ewing 
described this sucking louse from Rattus hawaiiensis (BISHOP MUSEUM BULL. 
14:9-11, 1924) he commented on its wide distribution; from Rattus concolor in 
Thailand, R. surdus in N. W. Sumatra, and R. raveni and its subspecies exrous in 
Celebes. Anthropologists have suggested that this is one more piece of evidence 
that the Polynesians came from Southeast Asia. Now, Dr. Phyllis T. Johnson 
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(Proc.U.S. Nat. Mus. 110 (3421):577, 1959) reports that this louse has been 
found on Rattus rattus ssp. from several provinces of Thailand, and states that 
H. pacifica is the characteristic louse parasite of R. rattus in Thailand. 


Coccygomimus punicipes (Cresson): Mr. Fullaway exhibited a female 
specimen of this ichneumonid wasp which had been reared by Dr. George 
Butler from a cocoon of the noctuid Catabena esula Druce, found on lantana on 
Maui in May, 1959. This is a new host record for C. punicipes. 


Bishop Museum Research Grant: Miss Nakata reported that the Ento- 
mology Department of the Bishop Museum had received a grant of $60,000 
from the National Science Foundation for continuation of their project on 
“Zoogeography and Evolution of Pacific Insects” for a period of approximately 
three years. 

FEBRUARY 8, 1960 


The 650th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA at 2:00 P. M. on Monday, February 8, 1960, with 
President Joyce in the chair. 

Members present: Anderson, Beardsley, Bess, Bianchi, Burditt, Chock, Chong, 
Clagg, Davis, Einmo, Ford, Fullaway, Habeck, Hardy, Hinckley, Joyce, Kama- 
saki, Kim, Look, Nakata, Namba, Ota, Pemberton, D. Rainwater, Sanchez, 
Sherman, Suehito, Thistle, Thompson, Toba, Tuthill, Wilton, and Worthington. 

Visitor: Miss Patricia Golden. 

Mr. C. F. Clagg reported that the Armed Forces had held their first Joint 
Training Conference on Pest Control in late January, and that several members 
of the Society had participated as instructors. 

Mr. Bianchi presented an informative talk on his recent trip to Brazil and 
Central America where he searched for natural enemies of scarabaeid beetles 
which might be used to combat the coconut rhinoceros beetle, Oryctes rhi- 
noceros (L.), in the Pacific. 


NOTES AND EXHIBITIONS 


Diaperis lewisi Bates, subspecies near intersecta Gebien: Mr. Ford reported 
that he had recently received this determination from Mr. T. J. Spilman of the 
U.S. National Museum for Diaperis specimens from Oahu. A single specimen of 
this tenebrionid beetle was first collected in Hawaii in 1946 by Dr. Pemberton 
(‘““PROCEEDINGS” 13:212, 1947),! and was later determined as D. maculatus 
Olivier by R. E. Blackwelder and reported on by E. C. Zimmerman (‘‘PROCEED- 
INGS”’ 13:341, 1948), who stated that D. maculatus is a variable and widespread 
species. In the past several years a long series of this beetle has been collected 
here in which there is very little individual variation, and it appears that the 


1 Throughout this publication “PROCEEDINGS” refers to PROCEEDINGS OF THE HAWAIIAN 
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earlier determination of D. maculatus was erroneous. D. /ewisi is an Oriental 
species reported from Japan and Eastern Siberia, whereas D. maculatus occurs in 
North America. Our species may have been introduced in shipments of dried 
fungi from Japan, as species of Diaperis are known to feed on such material. 


Acinopterus angulatus Lawson: Mr. Beardsley exhibited a male specimen 
of this immigrant cicadellid leafhopper which he had collected on roadside 
vegetation near Ewa, Oahu, on February 4, 1960. This species appears to be 
established on Oahu, although seemingly quite rare as yet. It was first reported 
here in August, 1958, from a single female specimen taken in an HSPA light 
trap at Ewa (‘“PROCEEDINGS’’ 17(1):20, 1959) and again in August, 1959, by 
Ford (““PROCEEDINGS” 17(2):177, 1960). 


Anacamptodes fragilaria Grosbeck: Mr. Davis reported an outbreak of 
damage by the larvae of this geometrid moth in the Waianae District of Oahu, 
which he observed in company with Mr. Garth Lukins on January 21st. Serious 
defoliation of Leucaena glauca (L.) was observed in the vicinity of Keaau Beach 
Park. In some places Leucaena was completely defoliated, and foliage of klu 
(Acacia farnesiana (L.)), and kiawe (Prosopis chilensis (Mol.) Stuntz) were also 
damaged. The caterpillars observed appeared to be of the second brood and were 
in the first to third stadia. 


Teleonemia scrupulosa Stal: Mr. Bianchi called attention to the fact that 
the lantana tingid, an American insect purposely introduced, is still feeding and 
breeding extensively on Myoporum sandwicense (DC) Gray, a native plant, on the 
Ewa Coral Plain near Barber’s Point. Teleonemia was first reported from Myop- 
orum, at this locality, in 1954 (“PROCEEDINGS 15(3):377, 1955), and it is 
deemed worthy of record that it can still be found on that host because of the 
apparent danger that Myoporum will soon disappear from the area in consequence 
of its development as an industrial site. The Teleonemia-Myoporum relationship 
seems now well established in other areas of Oahu and on Hawaii, indicating a 
permanent modification in the habits of Teleonemia. 


Diploptera dytiscoides (Serville): Mr. Bianchi exhibited branches collected 
on Kahala Ave., Honolulu, from a croton hedge which had been extensively 
decorticated, presumably by the cypress cockroach which was found in large 
numbers in the litter accumulated around the base of the bushes. Although other 
plants are often damaged in a similar manner by this insect, this appears to be 
the first record of such damage to crotons. 


Corythuca morrilli Osborn and Drake: Dr. Hardy reported that during the 
past month this tingid bug was observed causing rather severe damage to the 
foliage of Gazania rigens R. Br. at his home in lower Manoa Valley, Honolulu. 


MARCH 14, 1960 


The 651st meeting of the Hawaiian Entomological Society was held at the 
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Experiment Station, HSPA, at 2:00 P. M. on Monday, March 14, 1960, with 
President Joyce in the chair. 

Members present: Anderson, Balock, Beardsley, Bess, Bianchi, Burditt, Chil- 
son, Chock, Chong, Clagg, Davis, Einmo, Fullaway, Gressitt, Habeck, Hardy, 
Holloway, Joyce, Kamasaki, Kim, Krauss, Look, S. Mitchell, Nakata, Ora, 
Pemberton, Quate, D. Rainwater, Steiner, Suehiro, Sugerman, Tanabe, Thistle, 
Tuthill, and Woolford. 

Visitors: Mr. A. H. Baumhover, Miss Patricia Golden, Mr. J. K. Holloway, 
Mr. J. I. Mason, Mr. E. J. Newcomer, and Mr. W. C. Wakefield. 

Dr. Tuthill presented an interesting and well illustrated account of his recent 
trip to Peru where he studied the psyllid fauna of that country. 


NOTES AND EXHIBITIONS 


The following five notes were presented by Mr. Beardsley: 


Circulifer tenellus (Baker): Specimens of the notorious beet leafhopper 
which were collected on Australian saltbush, Afriplex semibaccata R. Brown, 
growing on the margin of a cane field near Barber’s Point, Oahu, on February 25, 
1960, were exhibited by Mr. Beardsley. About a dozen specimens were collected 
on that date by sweeping saltbush, and several dozen additional were secured in 
subsequent visits to the area, indicating that the leafhopper is definitely estab- 
lished here. The leafhoppers were identified by Mr. Beardsley through com- 
parison with named material in the HSPA collection, and by study of the male 
genitalia (see D. A. Young and N. W. Frazier; A study of the leafhopper genus 
Circulifer Zakhvatkin (Homoptera: Cicadellidae); HILGARDIA 23(2):25-49, 1954). 
Later, Mr. J. P. Kramer at the U.S. National Museum confirmed this identifica- 
tion. This well known insect is widely distributed in western North America and 
occurs also in Florida, Puerto Rico, Mexico, North Africa, South Africa, and 
southern Europe. In North America it is the vector of curly top of sugar beets, 
a virus disease which also attacks certain other vegetable crops, particularly 
tomatoes, and may be harbored by a number of broad-leaf weeds. See Severin 
(Some host plants of curly top; HILGARDIA 3(13):339-392, 1928) for a consider- 
ation of this disease on various hosts. There is, as yet, no evidence that curly top 
is present in Hawaii. 


Zagrammosoma flavolineata Crawford: This tiny eulophid wasp was reared 
in numbers from Sida fallax Walpers collected at Ewa, Oahu, which was heavily 
infested with the leaf-mining larvae of Parectopa marginestrigata (Walsingham), 
and to a lesser extent with bud-feeding larvae of Crocidosema plebeiana Zeller. 
P. marginestrigata apparently was the host on which the parasites developed. 
Z. flavolineata has been reported only once before in Hawaii (““PROCEEDINGS” 
14(1):15, 1950) when it was reared from larvae of the honeysuckle leafminer, 
Swezeyula lonicerae Zimmerman and Bradley. Several additional species of eulophid 
parasites were reared from this material, but these proved to be species previously 
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reported as parasites of P. marginestrigata by Swezey women ENTOMOLOGY IN 
HAWAII p. 196, 1954.) 


Catabena esula Druce: An adult specimen of this noctuid moth was taken 
on a window screen at Mapulehu, Molokai, during January, 1960. This indicates 
that C. esula, a purposely introduced enemy of lantana, is established on Molokai. 


Fungus disease of the pea aphid: On February 11, 1960, large numbers of 
the pea aphid, Macrosiphum pisi (Harris), were found in a dead or dying condition 
on alfalfa in a field at Ewa, Oahu. Laboratory examination revealed that the 
aphids were infested with a fungus disease. Dr. Tamashiro of the Hawaiian 
Agricultural Experiment Station examined the diseased aphids and expressed 
the opinion that the fungus was probably a species of Empusa, several species of 
which are known to attack this aphid elsewhere. 


Membracids infesting alfalfa: Large numbers of tree-hoppers of two species 
have been observed on several occasions during the past year infesting alfalfa at 
Ewa, Oahu, The species involved were Spissistilus festina (Say) and Vanduzea 
segmentata (Fowler). 


Acinia fucata Fabricius: Mr. Davis reported that this tephritid fly, an imported 
enemy of sour bush, Pluchea odorata (L.) Cass., is established at Waiau, Oahu. 
On February 15, 1960, a pair of these flies were recovered from sour bush floral 
heads collected at Waiau by insectary staff members of the State Department of 
Agriculture and Conservation, the first recovery of this insect since its liberation 
at Waiau on October 6, 1959. 


Apion antiquum Gyllenhal: Mr. Davis reported that on March 2, 1960 
Messrs. D. T. Fullaway, J. K. Holloway, Y. Tanada, and himself were guided by 
Mr. Harold Baybrook, Agriculturist, to an Emex-infested area at Makahalau, 
Parker Ranch, Hawaii, which was heavily populated with A. antiquum. A patch 
of approximately 200 square feet of Emex had been killed by the stem boring 
larvae of this weevil, and Emex foliage in the vicinity was heavily riddled by 
adult feeding. Approximately four pounds of infested Emex plants were collected 
and to date over 2,000 weevils have emerged. A. antiquum was introduced from 
Durban, South Africa, and was libetated on the Parker Ranch on January 24, 1957. 


Unidentified Collembola: Mr Bianchi exhibited a vial containing several 
thousand minute, dark gray springtails with white legs, which he believed to be 
a species of Poduridae, either new or unusual in the state. The species appeared 
last week in one of the Mokuleia fields of Waialua Plantation, causing alarm 
among plantation personnel by its unprecedented abundance, which was com- 
parable to that previously reported by Van Zwaluwenburg for a more common 
Isotomodes sp. (in F. X. Williams, HANDBOOK OF THE INSECTS AND OTHER 
INVERTEBRATES OF HAWAIIAN SUGAR CANE FIELDS, p. 384, 1931). 


Atractomorpha sinensis Bolivar: Mr. Chilson reported that Mr. Ford had 
collected specimens of this acridid grasshopper on Midway Island on November 
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10, 1959. The identification was made by Dr. D. Keith McE. Kevan of Mac- 
Donald College, Quebec, who is a specialist on the subfamily Pyrgomorphinae, 
or slant-faced grasshoppers. Dr. McE. Kevan reports that A. ambigua Bolivar, 
under which name this species has appeared in our literature, is a synonym of 
A, sinensis, and that he expects the synonymy to be published this year. He also 
reports having seen one specimen of A. crenaticeps crenaticeps (Blanchard) labeled 
from Tokuhara Plantation, March 18, 1940, Aiea, Oahu, T. H., but is not fully 
satisfied that this labeling is correct. 


Diaperis lewisi Bates: Mr. Kim reported that a colony of this tenebrionid 
beetle was found on March 9, 1960 at the State Department of Agriculture and 
Conservation Nursery. The beetles were clustered in the fruiting body of a 
fungus, Fomes sp., which was growing on an old log. 


Chlorophorous annularis Fabricius: Mr. Kim reported that a specimen of 
this seldom collected cerambycid beetle, the larvae of which feed in bamboo, 
was found on the ground at the State Department of Agriculture and Conserva- 
tion Nursery on March 9, 1960. 


Onthophagus catta (Fabricius): Mr. Kim reported that specimens of this 
scarabaeid dung beetle were collected at Waianae, Oahu, on March 2, 1960, and 
at Waikane, Oahu, on March 10, the first records of this species from these areas. 
O. catta was introduced from Umtali, Rhodesia in 1957. It has previously been 
collected here in light traps at Wahiawa, Waipio, and Ewa, Oahu. 


Bishop Museum Entomology Department activities: Dr. Gressitt reported 
that field work in Antarctica is almost completed and Mr. O’Brien is now 
collecting in New Zealand and will soon go to the Solomon Islands on another 
project. Dr. Gressitt stopped for collecting in New Zealand and New Caledonia 
on his return from Antarctica. Mr. Leech is still on an icebreaker after being in the 
Bellingshausen Sea and along the Palmer Peninsula. He will visit Buenos Aires 
and Rio after stopping in the Falkland Islands, and will go to East Asia after 
his return from South America. The Bishop Museum has received a new grant 
from the U.S. Army for work in Vietnam, Cambodia, and Laos. Drs. Quate and 
Gressitt will spend some time in the area as will others participating in the study. 
A new grant was also received from the U.S. Navy for trapping airborne insects. 
Mr. Maa is just leaving New Guinea to return to Taiwan, and Mr. Brandt has 
left New Guinea and will go to the Solomons shortly. Dr. Yoshimoto is now on 
a trip to the Orient trapping airborne insects. 


APRIL 11, 1960 


The 652nd meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, April 11, 1960, with 
President Joyce in the chair. 

Members present: Balock, Beardsley, Bess, Bianchi, Burditt, Carter, Chong, 
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Davis, Einmo, Fullaway, Gressitt, Habeck, Hardy, Hinckley, Joyce, Kim, Look, 
W. Mitchell, Nakata, Ota, Pemberton, D. Rainwater, Sakimura, Sanchez, Sher- 
man, Suehiro, Tanada, Thistle, Toba, Wilton, and Woolford. 

Visitors: Dr. Spencer W. Brown, Miss Patricia Golden, Mrs. G. Nakahashi, 
and Mr. Madison Pryor. 

Mr. Alfred H. Baumhover was elected to membership in the Society. 

Dr. Tanada gave a few short remarks on his studies of virus diseases of army- 
worms on the island of Hawaii. Dr. Burditt, who is being transferred to Florida, 
gave a few parting remarks. 

Dr. Gressitt and Mr. Madison Pryor gave a very informative and well illustrated 
report of their studies on the invertebrates of Antarctica. 


NOTES AND EXHIBITIONS 


Circulifer tenellus (Baker): Mr. Beardsley reported that he had found the 
beet leafhopper plentiful on Aériplex semibaccata at several localities on Molokai 
on March 17, 1960. Dr. Carter reported that his first attempts to isolate curly top 
virus from locally captured specimens of the beet leafhopper were negative. 


Scenopinus adventicia Hardy and Lucidomphrale lucida (Becker): Dr. 
Hardy reported that he had collected considerable numbers of these two sceno- 


pinid flies on Afriplex infested with beet leafhoppers at Waipio Peninsula, Oahu. 


Hedylepta spp.: Dr. Gressitt called attention to the publication of a paper 
by Dr. E. C. Zimmerman titled ‘‘Possible evidence of rapid evolution in Hawaiian 
moths” (EVOLUTION 14(1):137-138, 1960) in which Dr. Zimmerman discusses 
the evolution and hosts of Hedylepta, particularly in relation to banana. 


Pacific Science Congress: Dr. Gressitt stated that plans are now being made 
for the Entomology-Zoology Division of the Tenth Pacific Science Congress, 
to be held in Honolulu, August 21 to September 6, 1961. Emphasis will be on 
biogeography, biological control, and certain aspects of medical entomology. 
There will also be sessions on malacology, quarantine, fruit flies, etc. 


May 9, 1960 


The 653rd meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, May 9, 1960, with 
President Joyce presiding. 

Members present: Anderson, Balock, Beardsley, Bess, Chock, Chong, Clagg, 
Davis, Einmo, Ford, Fullaway, Gressitt, Habeck, Hardy, Hinckley, Joyce, Look, 
S. Mitchell, W. Mitchell, Nakata, Ota, H. I. Rainwater, Sanchez, Sherman, 
Steiner, Tamashiro, Tanabe, Thistle, Tuthill, Wilton, Woolford, and Yoshimoto. 

Visitors: Dr. J. R. Hendrickson, University of Malaya; Dr. Marshall Laird, 
McGill University; Miss Laura Lofgren, Bishop Museum; Dr. D. C. Swan, 
University of Adelaide, Australia. 
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Dr. Laird gave a few remarks concerning his experimental work with fungus 
diseases of mosquitoes (Stegomyia sp.) in the Tokelau Islands. Dr. Laird also 
discussed some of the problems confronting the World Health Organization in 
their attempts to establish international standards for disinsectization of aircraft 
for the prevention of spread of species of public health importance. Dr. Swan 
gave a short report on his studies on the biology of ptinid beetles and their 
parasites in Australia. 


Mr. Balock presented an excellently illustrated talk on the World Agriculture 
Exposition which was held in New Delhi, India, December, 1959, to February, 
1960. 

NOTES AND EXHIBITIONS 


Eupelmus poppa Girault: Mr. Beardsley exhibited specimens of this small 
eupelmid wasp which he had reared from sorghum heads infested with the 
sorghum midge, Contarinia sorghicola (Coquillett), collected near Waipahu, Oahu, 
on May 4th. E. poppa is a widely distributed parasite of the sorghum midge and 
is known to occur in the U.S. mainland, West Indies, Java and India. The species 
has not previously been reported from Hawaii. Gahan (Proc. U.S. Nat. Mus. 
61(24):14-16, 1922) has redescribed the species in detail, and Woodruff (Jour. 
ECON. ENT. 22(1):160-167, 1929) has studied its biology. The latter author 
found that occasionally a larva of E. poppa may complete its development on the 
sap of the plant after having consumed a midge larva. 


Hawaiian Lepidoptera names: Dr. Hardy reported that the following are the 
names approved by the U.S. National Museum for certain species of moths 
which occur here: 


Agrinus cingulatus (Fabricius) instead of Herse cingulata (Fabricius) 
Trichoplusia ni (Hubner) instead of Plusia (Trichoplusia) ni brassicae 
(Riley) 
Peridroma saucia (Hubner) instead of Peridroma porphyrea 
(Dennis & Schiffermueller) 


Psammoecus sp.: Mr. Ford reported collecting specimens of a cucujid 
beetle of this genus which may be new to the state. Two species of Psammoecus 
are reported in FAUNA HAWAIIENSIS (vol. 3:428, 1908), however, local collections 
contain only specimens of the common P. insularis (Sharp). P. pallidipennis 
(Blackburn) was also recorded from Oahu, and if the specimens at hand belong 
to this species they will constitute the first recorded collection since 1885. 


Xyleborus ferrugineus (Fabricius): Mr. Ford reported that Xyleborus con- 
fusus Eichhoff, is now considered to be a synonym of X. ferrugineus by the scolytid 
specialist Dr. Karl Sched] (COLEOPTERISTS BULL. 14:9, 1960). This species has 
been recorded in our literature, under the former name, for many years. 


Scymnodes lividigaster (Mulsant): Mr. Ford stated that according to Dr. 
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E. A. Chapin the generic name Platyomus, under which this coccinellid beetle has 
previously appeared in our literature, is preoccupied, and the name should be 
written as above. 

JUNE 13, 1960 


The 654th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, June 13, 1960, with 
President Joyce presiding. 

Members present: Ando, Beardsley, Bianchi, Chilson, Chock, Chong, Davis, 
Einmo, Ford, Fullaway, Gressitt, Habeck, Hardy, Hinkley, Joyce, Kim, Look, 
Nakata, Namba, Ota, Pemberton, D. Rainwater, Sanchez, Suehiro, Sugerman, 
Tamashiro, Tanabe, Tanaka, Toba, Tuthill, Woolford, and Yoshimoto. 

Visitors: Mrs. Phyllus Habeck, Rev. Hilo Himeno, Mr. Clinton Kawanishi, 
Mr. Harry Kaya, Mr. George Komatsu, Miss Laura Lofgren, Mr. Barton Matsu- 
moto, Mr. Nobuo Miyahira, Mr. Yorio Miyatake, Miss Margaret Osborn, 
Miss Sarah Thompson, and Mrs. H. A. Woolford. 


The membership voted to accept the proposal that the Hawaiian Entomological 
Society be designated Hawaii's official State Clearing Office for Economic Insect 
Survey Reports. The Secretary was instructed to continue to submit a copy of the 
Notes and Exhibitions section of the minutes of the Society’s regular monthly 
meetings to the Plant Pest Control Division, Agricultural Research Service, 
USDA, in Washington, D. C., so that pertinent information from the minutes 
may be included by the office in their weekly COOPERATIVE ECONOMIC INSECT 
REPORT. 


Dr. Yoshimoto gave an interesting account of his collecting in the mountain- 
ous regions of Negros, Luzon, and Mindanao islands of the Philippines, illus- 
trated with colored slides. Rev. Hilo Himeno, pastor of the Parker Memorial 
Methodist Church in Kaneohe, Oahu, showed an interesting series of colored 
slides of Hawaiian insects. 


NOTES AND EXHIBITIONS 


‘Human myiasis: Dr. Hardy reported that a second instar calliphorid larva, 
probably Phaenicia sp., was recently coughed up by a woman at Kaneohe, Oahu; 
apparently a case of human myiasis. 


Spodoptera mauritia acronyctoides (Guenée): Mr. Bianchi reported that 
during the week of May 23rd, he had observed numerous egg masses of the 
lawn armyworm at Kolekole Park and at Naalehu, on the island of Hawaii. This 
indicates that S. mauritia is probably distributed over all the islands by now, 
although egg masses were not to be found at the same time in the Wainaku area 
of Hilo, where the initial infestation of S. mauritia on Hawaii was reported in 
February, 1959. A large proportion of the egg masses at both Kolekole Park and 
Naalehu consisted entirely of shriveled eggs which had failed to hatch. 
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Bishop Museum Entomology Department notes: Dr Gressitt reported 
that the Bishop Museum field team in Vietnam and Laos is being augmented by 
two medical entomologists from the Institute of Medical Research, Kuala 
Lumpur, Malaya; Mr. Lim Boo Liat and Mr. Nadchatram. Mr. Lim is now with 
Mr. Leech in Vietnam, and Dr. and Mrs. Larry Quate are now in Laos. Dr. 
Yoshimoto leaves soon for the Naval Air Station at Quonset Pt., Rhode Island 
where he will work on the development of an insect trap for long-range aircraft, 
a project supported by the U.S. Antarctic Research Program. Dr. Elizabeth 
Marks, mosquito specialist from the University of Queensland, Australia, was a 
recent visitor at the Bishop Museum. 


Cryptophlebia sp.: Mr. Davis exhibited terminal twigs of a monkey-pod 
tree that were severely infested by a lepidopterous borer apparently belonging to 
the tortricid genus Cryptophlebia, possibly the koa seed-worm, C. illepida (Butler). 
The material was collected at Lilipuna Drive, Kaneohe, by Mr. Mihata of the 
Extension Service. The borers were heavily parasitized and the parasites are 
being studied by Mr. Fullaway. 


Syntomosphyrum sp.: Mr. Fullaway reported that an eulophid wasp of this 
genus had been reared by Mr. Ford from an adult Xyleborus beetle found boring 
in a Sapindus tree in Halona Valley, Oahu, during August, 1959. The wasp was 
determined by Dr. B. D. Burks of the U.S. National Museum as Syntomosphyrum, 


probably a new species, and constitutes a new record for the state. Also, this 
appears to be the first record of a hymenopterous parasite from an adult scolytid 
beetle in Hawaii. 


New Hawaiian mite records: Mr. Haramoto gave the following notes on 
mites previously unrecorded from the Hawaiian Islands: 


Tetranychidae 
Bryobia praetiosa Koch; Waiakoa, Maui, April 13, 1960, ex clover 
leaves. 
Petrobia harti (Ewing); Manoa, Oahu, November 17, 1959, ex 
Oxalis flowers. 
Eutetranychus banksi (McGregor); Manoa, Oahu, November 4, 
1959, ex papaya, croton, and breadfruit leaves. 


Tenuipalpidae 
Pentamerismus oregonensis McGregor; Pauoa, Oahu, April 6, 1960, 
ex Thuja. 


Pyemotidae 
Pigmephorus tarsalis Hirst; Kaimuki, Oahu, December 12, 1959, 
in house. 
Siteroptes graminum (Reuter); Kalaheo, Kauai, April, 1960, ex 
carnation flower, collected by Warren Yee. 
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Scutacaridae 
Acarapis woodi externus Morgenthaler; Manoa, Oahu, November 
19, 1959, on ventral surface of Apis neck. 


Epidermoptidae 
Dermatophagoides scheremetewskyi Bogdanow; Kaimuki. Oahu, Sep- 
tember 15, 1959, in rug in house. 


Chrysobothris octocola LeConte: Mr. Ford exhibited specimens of this 
buprestid beetle collected recently in the Waianae coastal area of Oahu. Three 
specimens were collected at Makua, Oahu, on kiawe bark, on May 1, 1960, by 
Mr. Mosher of the USDA Plant Quarantine Division; and two additional 
specimens were collected by Mr. Ford at Makaha, Oahu, May 30, 1960, on a 
parked automobile. The beetles were identified by Mr. Ford through reference 
to Fisher, A Revision of the North American species of buprestid beetles belong- 
ing to the Tribe Chrysobothrini (USDA Misc. Pus. NO. 470, p. 80, 1942). 
The species is known from California, Texas, New Mexico, Arizona, and 
Mexico; and its known hosts are Acacia farnesiana (L.) and Prosopis juliflora 
(Swatz). This is a new insect record for Hawaii. 


Carpophilus freemani Dobson and Carpophilus mutilatus Erichson: Mr. 
Ford stated that the ‘‘dimidiatus complex”’ of the nitidulid genus Carpophilus in 
Hawaii had been studied by Dr. W. A. Connell of the University of Deleware 
who had identified specimens of these two species which were previously un- 
recorded from the state. The material studied, which was sent by Mr. Ford, 
represented specimens from various hosts and localities on Oahu, collected over 
a period of ten years. In addition to C. freemani and C. multilatus, Dr. Connell 
also found C. dimidiatus (Fabricius) represented in the lot. 


Stephanoderes vulgaris Schauf and Stephanoderes georigiae Hopkins: 
These two scolytid beetles, previously unreported from the Hawaiian Islands, 
were identified from material from Oahu by Dr. S. L. Wood. The specimens 
were collected by Mr. Ford. 


JULY 11, 1960 


The 655th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, July 11, 1960, with 
President-elect Beardsley presiding. 

Members present: Balock, Beardsley, Bess, Bianchi, Chilson, Gressitt, Habeck, 
Haramoto, Hinckley, Kamasaki, Lofgren, Look, S. Mitchell, Ota, Pemberton, 
D. Rainwater, H. I. Rainwater, Suehiro, Thistle, S$. Thompson, and Toba. 

Visitors: Dr. Clifford C. Roan of Kansas State College; Messrs. Lowell Chun, 
Warren Imada, Clinton Kawanishi, George Komatsu, Melvin Lee, Barton 
Matsumoto, Peter Smith and Miss Barbara Teruya, all students at Honolulu 
area high schools. 
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Miss Laura Lofgren, Mr. Yorio Miyatake, and Miss Sarah Thompson were 
elected to membership in the Society. 

The members present voted to send fifty dollars to the Zoological Society of 
London as the Society’s contribution toward the publication of the ZOOLOGICAL 
RECORD. 

Mr. Beardsley read a letter from Dr. D. F. Waterhouse, Division of Ento- 
mology, Commonwealth Scientific and Industrial Research Organization, Aus- 
tralia. In the letter Dr. Waterhouse expressed his thanks to Hawaiian entomolo- 
gists for their help in making shipments of beneficial insects to Australia, and 
stated that as a mark of the Division’s appreciation for this aid, they were 
presenting the Hawaiian Entomological Society with a copy of a film, part of 
which was made in Hawaii, entitled ‘‘Biological Control of Insects’. 

Dr. Hinckley, who will soon depart for Fiji, made a few parting remarks. 


NOTES AND EXHIBITIONS 


Bishop Museum Entomology Department notes: Dr. Gressitt reported 
that the Museum had received over $32,000 as a renewal grant from the U.S. 
Antarctic Research Program. These funds will enable four men from the Museum 
to go to Antarctica, while Dr. Gressitt will go to Macquarie Island on the 
Australian Antarctic program. 


Dusmetia sangwani Rao: Mr. Beardsley exhibited specimens of this tiny 
encyrtid wasp which he had found parasitizing the Rhodes grass scale, Antonina 
graminis (Maskell), at various localities on Oahu during the past month. The 
parasites were determined by Dr. B. D. Burks at the U.S. National Museum. 
D. sangwani was recently described from India (PRoc. INDIAN ACAD. SCI. 
46:385, 1957) and was imported from India into Texas in 1958 to combat the 
Rhodes grass scale. Dr. Burks reports that it was found established in Texas in 
1959. How this species managed to reach Hawaii is not known, but it seems 
possible that it may be widespread in the Oriental tropics. D. sangwani appat- 
ently occurs also on Wake Island as Mr. Beardsley found a number of dead 
specimens of the parasite in the bottom of a pill box containing Antonina 
graminis specimens collected in November, 1959, on Wake, by Mr. Ford, which 
were submitted for identification. This insect is a new record for Hawaii as the 
only primary parasite of A. graminis known here previously was Anagyrus 
antoninae Timberlake. Females of D. sangwani have greatly reduced non-func- 
tional wings, whereas the males are macropterous. The species develops as a 
multiple internal parasite, as many as ten adult wasps having emerged from one 
parasitized Antonina. 


Arthrocnodax walkeriana Felt: Mr. Beardsley reported rearing specimens 
of this cecidomyiid midge, determined by Dr. Hardy, from small palm fruits 
infested with undetermined mites which were held in the laboratory. A. walker- 
iana has been recorded in our literature as a predator of various mealybugs 
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(Hardy, D. E. INSECTS OF HAWAII 10:281-282, 1960), but this evidence indicated 
that it may also prey on mites. 


Spodoptera mauritia acronyctoides (Guenée): For Mr. Einmo, it was 
reported that he had observed a serious outbreak of the lawn armyworm on 
Midway Island on June 21, 1960. The infestation there covered an area of more 
than two acres. Mr. Einmo is now attempting to obtain Telenomus nawai Ash- 
mead and other armyworm parasites for shipment to Midway. 


AUGUST 8, 1960 


The 656th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, August 8, 1960, with 
President Joyce in the chair. 

Members present: Bianchi, Chong, Fussell, Habeck, Haramoto, Joyce, Lofgren, 
Look, Miyatake, Nakata, Nishida, Pemberton, Steiner, Suehiro, Thompson, 
Tuthill, and Yoshimoto. 

Visitors: Dr. H. Ishikura, from Tokyo, Japan; Mr. George Komatsu, and 
Mr. T. C. Maa of the Bishop Museum Staff from Formosa. 

Mr. C. J. Davis was appointed to serve as the Society’s representative on the 
Editor's Advisory Committee for the Conservation Council of Hawaii Bulletin. 

Dr. Yoshimoto reported the death in the Philippines of Mr. Santiago R. Capco. 
Mr. Capco, who was connected with the Bureau of Plant Industry of the Philip- 
pines, was known to many entomologists here. 

Mr. Steiner, recently returned from a trip to the Bonin and Mariana Islands, 
discussed briefly some aspects of fruit fly studies now being conducted in the 
western Pacific. 

NOTES AND EXHIBITIONS 


Arctiid larva: Dr. Habeck exhibited a living larva of an unidentified species 
of Arctiidae which was collected on August 5, 1960, by an entomology student 
in a restaurant at Cooke and King streets in Honolulu. No arctiid moths are 
known to be established in Hawaii. 

Conotelus mexicanus Murray: Mr. Bianchi reported that he had collected 
several specimens of this nitidulid beetle on slima flowers at Pahala, Hawaii, on 
June 21, 1960. This insect was first reported from Oahu in March, 1955, and its 
collection on Hawaii constitutes a new island record. 

Ornithoica sp., probably pusilla (Schiner): Mr. Bianchi exhibited a specimen 
of a hippoboscid fly, determined as this by Dr. C. R. Joyce, which he had found 
on his person immediately after handling 2 native Hawaiian owl, Asio flammeus 
sandwichensis (Bloxham), at Grove Farm plantation, Kauai, on June 30, 1960. 


SEPTEMBER 12, 1960 


The 657th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, September 12, 1960, with 
president Joyce presiding. 
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Members present: Beardsley, Bianchi, Chilson, Chock, Davis, Haramoto, 
Joyce, Kim, Lofgren, Look, Miyatake, Namba, Nishida, Pemberton, Ross, San- 
chez, Steiner, Suehiro, Sugerman, Tamashiro, Tanabe, Thompson, Toba, Wilton, 
and Yamada. 

Visitors: Messrs. C. Kawanishi, G. Komatsu, B. David Perkins Jr.; and Akbar 
Shakooi. 

Mr. T. C. Maa was elected to membership in the Society. 

Mr. Akbar Shakooi, who is with the Department of Plant Protection, Ministry 
of Agriculture, in Tehran, Iran, spoke briefly about problems facing entomolo- 
gists in his country. 

The members present were shown a most excellent color motion picture 
entitled “Biological Control of Insects.” This film was produced by the Ento- 
mology Division, Commonwealth Scientific and Industrial Research Organization, 
Canberra, Australia, and a copy was presented to the Society in appreciation for 
assistance given the C.S.I.R.O. by local entomologists. The motion picture was 
of particular interest in that a portion of it was filmed in Hawaii. 


NOTES AND EXHIBITIONS 


Oxidus gracilis Koch: Mr. Sugerman reported that great numbers of milli- 
peds of this species had been found infesting an area of newly constructed 


housing at Schofield Barracks, Oahu. Large numbers of millipeds were present 
in lawns, crawling on walls and water pipes both inside and outside houses, and 
even getting into beds and onto tables. Malathion and chlordane sprays have 
been used but without appreciable effect. The infestation is believed to have 
developed in wood buried in soil around the houses. 


Plagiohammus spinipennis Thomson: Mr. Davis exhibited adult specimens 
and showed the destructive work of this cerambycid beetle in the roots and stems 
of the range weed pest Lantana camara vat aculeata (L.) Moldenke. P. spinipennis 
was introduced from Jalapa, Mexico, for the control of lantana, and after 
exhaustive tests on plants of economic importance, was approved for reledse in 
April, 1960. Initial liberations were made at Makiki Round Top, Heeia and 
Kunia on Oahu; and in Kona and Kau on Hawaii. 


Oriental fruit fly in California: Mr. Steiner reported that a second specimen 
of the Oriental fruit fly, Dacus dorsalis Hendel, had been captured in Anaheim, 
California. Enough time had elapsed since the first specimen of D. dorsalis was 
collected at this locality earlier this year to indicate that this specimen was of 


the second generation. 
OCTOBER 10, 1960 


The 658th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, October 10, 1960, with 
President Joyce in the chair. 

Members present: Anderson, Beardsley, Bianchi, Chilson, Chong, Clagg, 
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Davis, Einmo, Fussell, Habeck, Ito, Joyce, Lofgren, Maa, Miyatake, Nishida, 
Suehiro, S. Thompson, Tuthill, Wilton, Woolford. 

Visitors: Miss Patricia Golden, and Miss Frances Ann McKittrick, a graduate 
student from Cornell University who will be in the islands for several weeks 
collecting material for a study on the phylogenetic relationships in the Blattaria. 

Mr. B. David Perkins, Jr. was elected to membership in the Society. 

An interesting color film entitled “Built-in Termite Control,’’ produced by 
the Velsicol Chemical Corporation, was shown to the members present. 


NOTES AND EXHIBITIONS 


Megaselia scalaris Loew: Mr. Wilton reported that on September 23, 1960, 
he received an inquiry from the maintenance department of a local hospital 
concerning ‘‘tiny gnat-like insects” which had been noted in several wards and 
which, on at least two occasions, had been found contaminating a surgical field 
in the operating room. Specimens were identified by the Health Department 
entomologist as Megaselia scalaris, one of our common phorid flies. No source of 
flies was found in the surgery, which is on the fourth floor, but a large number 
were reared from material collected in a rubbish room on the ground floor. 
Apparently the flies were reaching the upper floors by way of a rubbish chute 
which empties in the ground floor room, probably assisted by a natural updraft 
through the chute. It was later reported that cleaning up the rubbish room 
abated the problem. 


Anthrax distigma Wiedemann: Mr. Bianchi reported that on September 16th 
he caught, but later lost, a specimen of this bombylid fly at Hanamaulu, near 
Lihue, Kauai. This is a new island record for Anthrax distigma which heretofore 
has been collected only on Oahu. 

Mr. Davis presented the following three notes and exhibited specimens: 


Coccinellid predators of green scale: Two species of coccinellid beetles 
which prey upon the green scale, Coccus viridis (Green), were sent by Mr. Noel 
Krauss from Fiji during March, 1960. These beetles, Archaioneda tricolor fijiensis 
Crotch and Coelophora atrolineata Fairmaire, have been propagated by the Ento- 
mology Division of the State Department of Agriculture and Conservation and 
liberated on Oahu, Kauai, Maui, and Hawaii. A. tricolor fyjiensis was previously 
introduced from Fiji in 1906 but failed to become established. The life cycle of 
this species under insectary conditions required 29 days, and that of C. atrolineata 
required 19 days. 


Gulella wahlbergi (Krauss): This carnivorous snail was recovered for the 
first time in the state at Nuuanu Valley, Oahu, on September 8, 1960. It was 
introduced from Durban, South Africa in 1956 and 1957, and was released at a 
number of locations on Oahu and Maui. 

Tefflus zanzibaricus alluaudi Sternberg: A specimen of this carabid predator 
of the African snail was collected at Mahinui, Kaneohe, Oahu, on September 14, 
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1960. This constitutes the second known recovery of T. zanzibaricus in this 
vicinity since September, 1958. The species was first introduced in 1952 with 
additional importations in 1953, 1957 and 1959. 

Nephotettix apicalis (Motschulsky): Miss Suehiro exhibited two specimens 
of this cicadellid leafhopper which were collected in a light trap at Hickam Field, 
Oahu, in October, 1959, by Mr. E. J. Ford. N. apicalis is a serious pest as it is 
the vector of the virus of the dwarf disease of rice which causes great damage to 
that crop both in the Orient and on the United States mainland. It is likely that 
these two specimens came off an aircraft, and it is to be hoped that the species 
has not become established here. 

New insect records from Kauai: Miss Suehiro reported that specimens of 
the following insect species, previously unrecorded from Kauai, were collected 
in a light trap operated by U.S. Navy medical entomologists at Mana during the 
past few months: 

Circulifer tenellus (Baker) (Homoptera: Cicadellidae) 

Deltocephalus sonorus Ball (Homoptera: Cicadellidae) 

Exitianus exitiosus (Uhler) (Homoptera: Cicadellidae) 

Scaphitopius loricatus (Van Duzee) (Homoptera: Cicadellidae) 
Stragania robusta (Uhler) (Homoptera: Cicadellidae) 

Bembidion niloticum batesi Putzeys (Coleoptera: Carabidae) 
Tropisternus lateralis binotatus Walker (Coleoptera: Hydrophilidae) 

Sphenophorus venatus vestita Chittenden: Mr. Chilson reported that on 
two occasions during the past two months specimens of this curculionid weevil 
have been collected at Hickam Field, Oahu. In both cases numerous weevils 
were found crawling on the sidewalk outside the MATS terminal near the 
baggage counter. This insect appears to be a newly established immigrant here. 
It is widely distributed in the southeastern United States as far west as Texas, 
and has been taken in the West Indies and Bahama Islands. (see P. Vaurie; 
Revision of the genus Calendra (formerly Sphenophorus) in the United States and 
Mexico (Coleoptera, Curculionidae); BULL. AMER. Mus. NAT. Hist. 98(2): 
120-121, 1951). Specimens were identified by Dr. D. Weismann at the U.S. 
National Museum. The published host records for this insect are ambiguous as 
the species has been split into several subspecies, and subspecific host preferences 
have not been defined. Cyperus esculentus, Cynodon dactylon, Scirpus validus, corn, 
wheat, and timothy have been reported as hosts. E. G. Kelsheimer (PROC. 
FLORIDA STATE Hort. SOC. 69:415-418, 1956) states that the subspecies vestita 
causes serious injury to Zozsia grass in Florida. His paper includes biologicai 
notes, control methods and photographs. 

Phaenicia spp.: Dr. Joyce reported that large numbers of the blow fly P. 
sericata (Meigen) were collected in fly traps on Midway Island recently, while 
P. cuprina (Wiedeman) was apparently absent. On Kwajalein in the Marshall 
Islands the situation was just the reverse, with P. cuprina abundant and no P. 
Sericata. 
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NOVEMBER 14, 1960 


The 659th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, November 14, 1960, with 
President Joyce presiding. 

Members present: Anderson, Balock, Baumhover, Beardsley, Chock, Chong, 
Davis, Fullaway, Fussell, Joyce, Habeck, Kim, Lofgren, Maa, Miyatake, Nishida, 
Pemberton, Quate, D. Rainwater, Steiner, Suehiro, Sugerman, S. Thompson, and 
Woolford. 

Dr. Nishida presented an interesting and well illustrated talk on his impressions 
of India gathered during ten months of entomological research in that country. 

NOTES AND EXHIBITIONS 


Caenis nigropunctata Klapalek: Dr. Habeck exhibited naiads of this intro- 
duced mayfly which he had collected at Moanalua Gardens, Honolulu, on 
November 1, 1960. Although the adults of this species have been collected 
frequently at lights, this is the first recorded capture of the immature stages here. 

Sternochetus mangiferae (Fabricius): Mr. Balock reported finding the pupa 
of a mango weevil in the pulp of a mango fruit recently. This appears note- 
worthy in that the weevil normally pupates in the seed of the mango. 

New insect records for Molokai: Mr. Beardsley reported the following 
new island records based on material which he collected on Molokai, October 
20 and 21, 1960: 

Antonina graminis (Maskell), the Rhodes grass scale; Mapulehu, on 
Cynodon dactylon. 

Anagyrus antoninae Timberlake (Hymenoptera: Encyrtidae); reared 
from Antonina graminis, Mapulehu. 

Dusmetia sangwani Rao (Hymenoptera: Encyrtidae); reared from 
Antonina graminis, Mapulehu. 

Odonaspis ruthae Kotinsky (Homoptera: Diaspididae); on Cyno- 
don dactylon, Mapulehu. 

Adelencyrtus odonaspidis Fullaway (Hymenoptera: Encyrtidae) ; reared 
from Odonaspis ruthae, Mapulehu. 

Anagyrus swezeyi Timberlake (Hymenoptera: Encyrtidae); reared 
from Cynodon and presumably parasitic on Trionymus rostellum 
Lobdell which was present, Mapulehu. 

Heliothis virescens (Fabricius) (Lepidoptera: Noctuidae); at light, 
Kaunakakai. 

Gahaniella sp.: Mr. Beardsley reported that he had recently reared large 
numbers of an encyrtid wasp of this genus from Sasssetia nigra (Nietner) collected 
on Hibiscus twigs at his home in Wailupe Valley, Oahu. The material was 
determined by Mr. P. H. Timberlake of the University of California Citrus 
Experiment Station at Riverside, California. Mr. Timberlake wrote that the known 
species of Gahaniella are considered to be hyperparasitic in habit, but that he 
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doubts that the Hawaiian form belongs to any of the three described species of 
the genus. He was unable to compare the Hawaiian specimens with G. saissetiae 
Timberlake as the types of that species are in the U.S. National Museum. This 
is a new record for Hawaii. 


Iridomyrmex humilis Mayr: Miss Suehiro reported that she had found 
specimens of the Argentine ant in material collected in a banana bait trap at 
Kokee, Kauai, August 27, 1959, by J. W. Beardsley. This is the first record of the 
Argentine ant on Kauai; it has previously been found on Oahu, Hawaii, Maui, 
and Lanai. 


Bishop Museum Entomology Department notes: Dr. Quate reported that 
four entomologists will take part inthe U.S. Antarctic Research Program this 
winter for the Bishop Museum. Messrs. K. A. J. Wise and J. Sedlacek will be at 
the Hallett Station, collecting and trapping from ships and planes between there 
and Christchurch. Mr. R. E. Leech and his brother, Mr. T. S. Leech, will go to the 
Chilean Antarctic base on the Palmer Peninsula to do field collecting and trapping. 
Mr. J. L. Coastsworth is running ship traps on the Monsoon Expedition to the 
Indian Ocean under the supervision of the Scripps Oceanographic Institute. 
Mr. B. Feinstein, a mammalogist from the U.S. National Museum, and Dr. 
Yoshimoto are in Viet Nam doing general field work, with emphasis on ecto- 
parasites. 

DECEMBER 12, 1960 


The 660th meeting of the Hawaiian Entomological Society was held at the 
Experiment Station, HSPA, at 2:00 P. M. on Monday, December 12, 1960, with 
President Joyce in the chair. 

Members present: Ando, Beardsley, Bianchi, Bryan, Chilson, Chock, Chong, 
Clagg, Davis, Einmo, Fullaway, Habeck, Joyce, Kim, Lofgren, Look, Maa, 
Miyatake, Nakata, Namba, Nishida, Ota, Pemberton, Perkins, Quate, D. Rain- 
water, Ross, Suehiro, Tamashiro, Tanabe, S. Thompson, Toba, Tuthill, Wilton, 
and Woolford. 

Dr. Glenn Haas and Mr. Nobuo Miyahira were elected to membership in the 
Society. 

The following officers were elected for the year 1961: 

NE isi ks ee ene tees e Moines J. W. Beardsley 
President-elect H. Ivan Rainwater 
PRS bias 8k He ow heads bape eee L. W. Quate 
Treasurer Setsuko Nakata 
Advisors Martin Sherman 

C. R. Joyce 


Mr. Q. C. Chock, State Entomologist with the Department of Agriculture and 
Conservation, State of Hawaii (formerly the Territorial Board of Agriculture and 
Forestry), was elected an Honorary Member of the Society. Mr. Chock, who 
retires from active service on December 31, 1960, has been with the Department 
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of Agriculture and Conservation for over 43 years, and has been a member of 
this Society since November, 1928. 

Dr. Joyce relinquished the gavel to President-elect Beardsley, and presented 
his Presidential Address entitled “‘Potentialities for Accidental Establishment of 
Exotic Mosquitoes in Hawaii.’’ Dr. Joyce’s paper was illustrated with graphs 
and colored slides. Considerable discussion on the problems involved in enforce- 
ment of quarantine regulations followed the presentation. 


NOTES AND EXHIBITIONS 
Mr. Davis presented the following three notes: 


Sciomyza dorsata Zetterstedt: The first field liberations of this marsh fly, the 
larvae of which are snail predators, were made at Heeia, Oahu, on December 8, 
1960. The original stock of this species was collected in Denmark by Dr. Clifford 
Berg and his assistant, Lloyd Knutsen, and a shipment of 80 puparia was received 
here in October, 1960. Sixty-one adult flies emerged, and these produced 2,040 
first generation progeny. Host range tests on the native tree snail, Achatinella 
stewartii vat. producta and the introduced carnivorous snails Gonaxis kibweziensis, 
G. quadrilateralis and Euglandina rosea indicate that S. dorsata will not jeopardize 
these species. 

Armyworm damage: Severe armyworm damage to lawns was observed on 
Kuulei Road, Kailua, Oahu, on November 18, 1960; on North Kalaheo Road, 
Kaimalino; and on Ke Waena Road, Sunset Beach. The responsible species was 
not ascertained, but was most likely the common lawn armyworm, Spodoptera 
mauritia acronyctoides (Guenée). 

Coconut leafroller damage: An increase in frond damage by the coconut 
leafroller, Hedylepta blackburni (Butler), was observed on November 25th at 
Sunset Beach and at Kualoa, windward Oahu. Up to fifty per cent of the fronds 
on infested trees were severely damaged. The last heavy depredation by this 
species occurred between March and July, 1959, at which time up to one hundred 
per cent of the fronds of infested trees were badly damaged. 


Oedemerid larvae: Mr. Beardsley exhibited four specimens of beetle larvae 
of the family Oedemeridae which were taken from a rotting coconut log found 
in a tidal mud flat at West Loch, Pearl Harbor, early this month by Mr. William 
Smythe. Of the two oedemerids known to occur in Hawaii, the larva of one, 
Sessinia livida (Fabricius), was described by Duffy from material collected in the 
Marquesas Islands (‘‘PROCEEDINGS” 14(3):379-383, 1951), while the larva of 
the other, Anaca bicolor (Fairmaire), is apparently undescribed. The specimens at 
hand differ in several respects from Duffy’s description of S. /ivida larvae, and 
quite possibly are those of A. bicolor. The latter species is by far the more common 
of the two here, and the adults frequently appear in large numbers at a light trap 
operated by the HSPA Entomology Department at a site near where the log 
containing these larvae was found. This appears to be the first record of the 
collection of oedemerid larvae in Hawaii. 
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Ixodes pacificus Cooley and Kohls: Dr. Joyce reported that he had identified 
as this species two engorged female ticks submitted by Dr. E. H. Willers, State 
Veterinarian with the Department of Agriculture and Conservation. The ticks 
were taken on November 30, 1960, from a dog held in quarantine in Honolulu 
which had recently arrived from Seattle, Washington. Ixodes pacificus occurs along 
the west coast of the mainland United States from Canada to southern California 
where the adults may become a serious pest of deer, livestock, and dogs. This 
tick occasionally bites man, causing considerable irritation with redness and 
swelling about the site of attachment. J. pacificus has been found naturally 
infected with the etiological agent of tularemia in Oregon (Davis and Kohls; 
NAT. INST. OF HEALTH BULL. 184:21-28, 1937). Various species of lizards serve 
as host for the immature stages of the tick. There is no evidence that this species 
has become established in Hawaii. 


Antonina graminis (Maskell): Mr. Clagg reported that an area of about two 
acres of new lawn, mostly Bermuda grass, was recently found heavily infested 
with the Rhodes grass scale in an area of Capehart housing at Iroquois Point, 
Oahu. A lighter infestation of the scale was scattered over many more acres. 
Where the infestation was heavy many honey bees were attracted to the honey- 
dew produced by the scales, and several children playing in the area were 
reportedly stung when they stepped on bees in the grass. Scale-infested grass is 


now being held in the laboratory to determine what parasites, if any, are present. 


Typhlops braminus (Daudin): Mr. Bianchi reported for Mr. Stephen Au 
that a specimen of this blind snake had been dug out of soil by workmen at 
Lihue, Kauai, on July 20, 1960. The find constitutes the first record of the snake 
on Kauai. 


Sphenophorus venatus vestita Chittenden: Mr. Bianchi stated that on 
December 6, 1960, a dead specimen of this curculionid weevil was found by 
Mr. J. S. Rosa on the hood of an automobile parked on Keeaumoku Streeet in 
front of the HSPA Experiment Station. Circumstances indicated that the beetle 
had flown to the car, which means either that it had flown from Hickam Field, 
(ten or twelve miles away and the site of the only other recorded captures of this 
weevil in Hawaii), or that it had emerged at some nearer point. This find indicates 
that the species is probably established here and has spread since it was first 
found at Hickam Field a few months ago. 


Latrodectus mactans (Fabricius) and L. geometricus Koch: Mr. Bianchi 
described an unusual population of the black widow spider, Latrodectus mactans, 
in a large field being developed by the Oahu Sugar Company on the coral flats 
of Waipio Peninsula. Random samples in the most heavily populated 40 or 50 
acres indicated a density of about one large female per square foot, with many 
females guarding one or more egg masses. Comparable density has been reported 
before at South Point, Hawaii, in 1944, but nothing approaching this has been 
observed since 1945 when the egg parasite, Eurytoma latrodecti Fullaway, first 
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appeared in the state. The conditions which enabled L. mactans to multiply in 
the present instance appear to be: firstly, unusual abundance of several species of 
insects which seem to be associated in various ways with a heavy ground cover 
of Australian salt bush, Atriplex semibaccata R. Brown; and secondly, unusual 
abundance of cracks and holes in the ground which provide ideal home sites 
for the spiders. It is noteworthy that neither spiders nor egg masses of the false 
black widow, L. geometricus, could be found in the area, and that about ninety per 
cent of the egg masses of L. mactans were parasitized by E. Jatrodecti. It is interest- 
ing also that mice were very abundant in the same area as the spiders, and that the 
visible circumstances permit the assumption that both spider and mouse abun- 
dance may have been brought about by the same factors. 

Mr. Wilton reported a very heavy infestation of both L. mactans and L. 
geometricus at Leeward Estates, a subdivision at Ewa, Oahu. Large numbers of 
both species were found under the galvanized iron termite shields of the buildings. 

Mr. Clagg commented that L. geometricus is now the commonest spider about 
the Pacific Missile Range Satellite Tracking Station at South Point, Hawaii. He 
found webs and egg masses of this species attached to nearly every post in the 
security fence there. 


Aphidius smithi Sharma and Rao: Mr. Beardsley reported that two shipments 
totaling about 700 living adults of this braconid parasite of the pea aphid, 
Macrosiphum pisi (Harris), were received by the Entomology Dept., HSPA, 
during November from the University of California, Department of Biological 
Control insectary at Albany, California. The parasites were liberated in alfalfa 
fields at Kekaha, Kauai, and Ewa, Oahu, where the pea aphid, on occasion, has 
developed damaging populations.’ Aphidius smithi was described from India and 
is now established in California where it shows promise in combating the pea 
aphid on alfalfa (Hagen et a/; CALIFORNIA AGRICULTURE 14(9):5-7, 1960). 


The following note was submitted by Dr. George D. Butler of the University 
of Arizona: 


Stratiomyiid fly associated with dead albatrosses on Laysan Island: 
A stratiomyiid fly was very abundant on Laysan Island in the Leeward Chain of 
the Hawaiian Islands in July, 1959, and its larval habitat was located. The fly was 
recently described as Brachycara latifrons James (in HARDY, D. E. 1960. INSECTS 
oF HaAwall. Vol. 10 Diptera: Nematocera-Brachycera, pp. 312-314). Fullaway 
and Wilder collected the type series on Laysan in April, 1923 ‘‘near lagoon”’ and 
some of the flies were evidently reared. A single female was collected by C. R. 
Joyce at Honolulu in December, 1955. The three other species in this genus are 
also insular in their distribution. Two occur in the West Indies and one occurs 
from the Andaman Islands westward to the Seychelles and eastward, through 
the East Indies, to the Caroline Islands (loc. cit.). 

Adult flies were observed in July, 1959 on various parts of Laysan, but they 


1 Aphidius smithi was found established at Ewa, Oahu in late December, 1960. 
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were most abundant in the Heliotropium, Sesuvium and Cyperus around the lagoon. 
They rested head down on the stems of the plants in the shade with their wings 
folded. In one location an average of one fly per sweep was collected in 10 
sweeps of a 12-inch insect net, but they were not generally that abundant. 

The larvae were found beneath dead young albatrosses which were particularly 
abundant in and around the lagoon. Most of the observations were made in the 
vegetation-free lagoon area, the surface of which was covered by dry algae and 
salt. B. latifrons appeared to prefer the older bird carcasses. Unlike the dermestids 
(Dermestes cadaverinus Fabricius) and various other flies which were found in large 
numbers beneath the center of rather fresh moist carcasses, the larvae of this fly 
preferred the outer areas, such as beneath the comparatively dry wings. They 
were found in large numbers upon some of the old dry carcasses which appeared 
to be no longer attractive to the other scavengers. Under these dry carcasses 
there were as many as five or more larvae per square inch, but, in general, the 
larval population was variable from carcass to carcass and under different portions 
of the same carcass. The puparia were also found under the carcasses and were 
most abundant on the ground around the margins. 


SALE OF BACK NUMBERS 


A limited supply of most of the back numbers of the PROCEEDINGS OF THE 
HAWAIIAN ENTOMOLOGICAL SOCIETY are available, and may be purchased from 
the Society according to the following price schedule: 


vol. 1, nos. 1-5 (1906-1908) 

vol. 2,no. 1 (1908) 

vol. 2, nos. 2-5 (1909-1913) 

vol. 4, nos. 2-3 (1920-1921) 

vol. 5, nos. 1-3 (1922-1925) 

vol. 6, nos. 1-2 (1926-1927) 

vol. 7, nos. 1-3 (1928-1931) 

vol. 8, nos. 2-3 (1933-1934) 

vol. 9 thru 17 (current); each volume containing 

three numbers (1935-1961) 


The following numbers are out of print: vol. 3, nos. 1-5 (1914-1918); vol. 4, 
no. 1, (1919); vol. 6, no. 3 (1927); vol. 8, no. 1 (1932). 

Indices to volumes are available with purchase of entire volumes. 

Orders from outside the United States must be prepaid, and shipments to 
foreign countries are made at purchaser’s risk. 

Orders should be addressed to the Secretary, Hawaiian Entomological Society, 
1527 Keeaumoku St., Honolulu 14, Hawaii, U.S.A. 
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A Review of the Hawaiian Braconidae (Hymenoptera) 


JOHN W. BEARDSLEY 
EXPERIMENT STATION HSPA 
HONOLULU, HAWAII 


(Submitted for publication December, 1960) 


INTRODUCTION 


The Braconidae comprise a large and economically important family of 
hymenopterous parasites. The Hawaiian braconid fauna is composed almost 
entirely of exotic elements either accidentally or purposely imported into the 
islands. Compared with complex continental faunae the Hawaiian braconids are 
relatively easy to treat as, with the exception of a few genera (e.g. Opius, Apanteles, 
Bracon), our fauna consists of a scattering of relatively unrelated forms. 

Some of the species which have been imported as biological control agents 
have been of considerable benefit in combating economic pests such as fruit flies 
(Tephritidae), various lepidopterous larvae (armyworms, cutworms, etc.), and 
certain beetle larvae. At least two of our species must be classed as harmful. 
One, Blacus cremastobombycia Fullaway, is a parasite of a leaf-mining caterpillar 
imported to combat lantana; and the other, Perilitus coccinellae (Schrank), attacks 
certain coccinellid beetles which prey upon aphids. Others of our species may be 
beneficial in some circumstances and harmful in others, as are certain species of 
Opius which parasitize the larvae of harmful fruit-infesting species of tephritid 
flies as well as beneficial gall-forming species imported to combat weed pests 
such as Lantana and Eupatorium. 

The primary purposes of this paper are to provide a workable key to the known 
Hawaiian Braconidae, and to present current information on the accepted names 
for our species. Additional information has been included on the origin, island 
distribution, and known hosts of the species treated. This information has been 
derived from the. literature, primarily the PROCEEDINGS OF THE HAWAIIAN ENT. 
Soc., and from the labels of the specimens examined. These records are un- 
doubtedly incomplete as the material available from islands other than Oahu is 
meager. Much ddditional biological work must be done to elucidate the host 
ranges of the species which occur here. 

No attempt has been made to give complete synonymies for each species 
treated, but I have tried to include references to all names by which each species 
has been known in Hawaiian literature. The key is designed only to facilitate 
identification of tne species now known to occur here, and will require revision 
as additional species become established in the Islands. 
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In addition to the species treated, many other braconids have been introduced 
into Hawaii for biological control during the past seventy years or so. Most of 
these have never been recovered in the field, but a few (e.g. Opius compensans 
Silvestri) have been reported as recovered in our literature at least once. I have 
omitted from this treatment all such species for which no locally field collected 
or reared material was available for study. 

During the course of this study a number of species of braconids were dis- 
covered which had not been recorded in Hawaii previously. Some of these 
proved to be described forms known from other parts of the world, but several 
were found which could not be identified as known species. Where adequate 
material of such forms is at hand these have been described as new. Two un- 
identified species of Apanteles of which insufficient materal is available have not 
been named, although they are included in the key. 

Several of the Hawaiian braconids described by earlier workers are still known 
only from these islands, although, with the exception of the presumably endemic 
Ecphylopsis nigra Ashmead, these are almost certainly immigrants. The Hawaiian 
records of several of the included species are based on single specimens. Such 
species are considered to be doubtfully established here, as there is always the 
possibility that these records may be based upon mislabeled specimens or 
fortuitous captures of imported species which failed to become permanently 
established in Hawaii. 

The wing venation of the Hymenoptera has been interpreted in various ways 
by different authors, with the result that several different sets of terms have been 
applied to the veins and cells of the braconid wing. As there appears to be no 
general accord as to what should be accepted as a standard terminology, I have 
arbitrarily employed, with slight modification, that proposed by Wilkinson 
(1927). The system used is illustrated in figure 1. Although the terminology 
applied here would not be considered morphologically correct in the light of 
recent work on the comparative morphology of the hymenopterous wing, (see 
Riegel, 1948; Richards, 1956) it is hoped that it will at least provide a usable 
system for identification of our local braconids. For structures other than wing 
venation I have followed the terminology of Richards (1956). 

I am indebted to Dr. C. F. W. Muesebeck of the U.S. National Museum, who 
kindly examined specimens of those species which constitute new records for 
Hawaii, and who has either identified or confirmed the identity of these. Also, 
I wish to thank Dr. L. D. Tuthill of the Department of Zoology and Entomology, 
University of Hawaii, under whose direction this work was undertaken. Dr. 
Tuthill has given generously of this time to study this manuscript and to make 
actual use of the key. He has contributed numerous helpful suggestions and 
criticisms of both the key and text. 


Fic. 1. Wing venation of Opius vandenboschi Fullaway, labeled to illustrate system used in 
this paper. 
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KEY TO BRACONIDAE KNOWN TO OCCUR IN HAWAII 


1. Mandibles not meeting when closed, the tips curving outward instead 
of inward (Alysiinae) 
Mandibles meeting normally when closed, the tips not curving outward... .3 
. Forewing with first abscissa of cubitus present, separating first cubital 
and first discoidal cells Aspilota konae Ashmead 
Forewing with first abscissa of cubitus absent, first cubital and first 
discoidal cells confluent Aphaereta auripes (Provancher) 


. Lower margin of clypeus semicircularly emarginate, forming with the 
closed mandibles a circular or eliptical opening 
Lower margin of clypeus not semicircularly emarginate, at most very 
broadly shallowly emarginate, forming no such circular or eliptical 
opening with closed mandibles 
. Hind wing with not more than one closed basal cell, frequently without 
any; small species, 3.0 mm. or less in length (Aphidinae) 
Hind wing with two closed basal cells; size frequently but not always 


. Forewing with first abscissa of cubitus present, separating first discoidal 
and first cubital cells, first and second transverse cubitus present 


Ephedrus incompletus (Provancher) 
Forewing with first abscissa of cubitus absent, first discoidal and first 
cubital cells confluent, first transverse cubitus absent, second present 
or absent 


. Forewing with second transverse cubitus absent, discoidal-cubital cell 
Diaeretiella rapae (Ashmead ) 
Forewing with second transverse cubitus present, forming a closed dis- 
coidal-cubital cell 


. Forewing with first abscissa of radius nearly perpendicular to stigma; 
stigma narrow and elongate, about 6 times as long as wide; ovipositor 
and ovipositor sheaths curved downward 
Monoctonus paulensis (Ashmead) 
Forewing with first abscissa of radius not perpendicular to stigma; 
stigma wider, about 4 times as long as wide; ovipositor sheaths 
straight 
. Dorsum of propodeum smooth and shining, without carinae; recurrent 
vein of forewing evanescent Lysiphlebius testaceipes (Cresson) 
Dorsum of propodeum carinate, carinae forming a small central areola; 
recurrent vein of forewing well defined (fig. 2, D) Aphidius 8A 


Fic. 2. Wing venation: A, Doryctes immigrans n. sp.; B, Microtypus fullawayi n. sp.; 
C, Ecphylopsis swezeyi n. sp.; D, Aphidius gifuensis Ashmead. 
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8A. Color almost entirely piceous, both sexes without yellowish or reddish 
areas on legs or body Aphidius obscuripes Ashmead 
Color not uniform; head dark; legs mostly pale flavotestaceous to 
reddish; thorax and abdomen predominately pale or reddish, or dark 
marked with reddish areas 
. Female antennae 16 or 17-segmented, male antennae 19 or 20-seg- 
mented; propodeum reddish or flavotestaceous 
Aphidius gifuensis Ashmead 
Female antennae 19 or 20-segmented, male antennae 21 or 22-seg- 
mented; propodeum black Aphidius smithi Sharma & Rao 
. Gaster petiolate, first segment elongate and conspicuously narrowed 
basally (Euphorinae) 
Gaster sessile or subsessile, if first segment rarely elongate, its lateral 
Margins straight 
. Forewing with first abscissa of cubitus absent, first cubital and first 
discoidal cells confluent; size small, about 2 mm. long 
Microctonus vittatae Muesebeck 
Forewing with first abscissa of cubitus present, separating first discoidal 
and first cubital cells; larger species 
. Forewing with two closed cubital cells, radial cell elongate, about 
twice as long as first cubital cell Meteorus 11A 
Forewing with one closed cubital cell, radial cell shorter, only slightly 
longer than first cubital cell Perilitus coccinellae (Schrank) 
11A. Prescutal sutures of mesonotum deeply impressed, distinctly setting 
off the lateral lobes of the mesonotum from the prescutum; first 
segment of gaster with a pair of small deep fossae dorsally just 
anterior to the middle of the segment Meteorus humilis (Cresson) 
Prescutal sutures not noticeably impressed, lateral lobes of mesonotum 
not sharply set off; first segment of gaster without such a pair of 
fossae Meteorus laphygmae Viereck 
12. Gaster with tergites not fused, with at least four distinct sutures 
Gaster with tergites fused to form a rigid dorsal shell or carapace, either 
entirely without sutures, or with not more than two transvetse grooves. . 13 
13. Forewing with one closed cubital cell (Triaspidinae) 
Urosigalphus bruchi Crawford 
Forewing with two closed cubital cells (Cheloninae) 
12. Predominately black species; dorsum of gaster without transverse 
grooves Chelonus 14A 
Predominately testaceous species; dorsum of gaster with two transverse 
grooves Phanerotoma 14B 
14A. Basal third of gaster covered by an uninterrupted pale band; para- 
stigma of forewing small, pale Chelonus blackburni Cameron 
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Basal third of gaster without such an uninterrupted band, usually with 
a narrow, medially interrupted band, or lateral pale spots; parastigma 
of forewing large and dark Chelonus texanus (Cresson) 
14B. First and second transverse cubitus veins of forewing confluent at 
juncture with radius, second cubital cell in form of a small right 
triangle Phanerotoma hawaiiensis Ashmead 
First and second transverse cubitus veins intersecting radius at widely 
separated points, second cubital cell quadrangular 
Phanerotoma myeloisae Fullaway 
. Distal abcissa of radius of forewing reaching costal margin well before 
apex, radial cell distinct, short and narrow, its length along the costal 
margin equal to or less than that of the stigma 
Distal abcissa of radius either not reaching margin of wing or extending 
to near the apex, radial cell either not defined or wider, its length 
along the costal margin greater then that of the stigma 


. Radial cell of forewing very narrow, its length along costal margin less 
than that of stigma, distal abscissa of radius closely paralleling outer 
margin of stigma; second cubital cell closed, represented by a small 
triangular areola (Agathidinae) Agathis hawaiicola (Ashmead) 

Radial cell wider, length along costal margin of wing about equal to 


that of stigma; second cubital cell open (Blacinae) 
Orgilus swezeyi Fullaway 
. Forewing with two closed cubital cells, distal abscissa of radius well 
defined, extending to margin of wing near apex (fig. 1) 
Forewing with but one closed cubital cell, distal abscissa of radius 
evanescent, usually represented by an unpigmented fold 
. Second cubital cell of forewing small, its length along posterior margin 
about one-third maximum length of first cubital cell (fig. 2, B) 
(Blacinae) Microtypus fullawayi, n. sp. 
Second cubital cell larger, length along posterior margin at least two- 
thirds maximum length of first cubital cell (fig. 1) (Opiinae)..Opius 18A 
18A. Hind wing with postnervellus absent 
- Hind wing with postnervellus present (fig. 1) 
18B. First transverse cubitus of forewing intercepting cubitus basad of 
juncture of recurrent and cubitus so that first cubital cell appears: 
stalked at its lower corner; color mostly dark brown or blackish, legs 
and dorsum of first two segments of gaster testaceous or flavotesta- 
ceous; ovipositor short, sheaths less than one-half as long as gaster 
Opius lantanae Bridwell 
First transverse cubitus intersecting cubitus at juncture of recurrent and 
cubitus; color predominately testaceous or flavotestaceous, abdomen 
sometimes darker; ovipositor sheaths three-fourths as long as gaster 
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18C. Forewing with a conspicuous thickening of cubitus along the posterior 
margin of the first cubital cell (fig. 3, A, B); ratio of first abscissa of 
radius to first transverse cubitus slightly less than 1:1............... D 
Forewing without such a thickening of cubitus, ratio of first abscissa 
of radius to first transverse cubitus about 1:2..... Opius humilis Silvestri 


18D. Thickened portion of cubitus of forewing shorter and wider, about 

twice as long as minimum width; recurrent vein strongly arcuate 
Opius fletcheri Silvestri 

Thickened portion of cubitus longer and narrower, about 4 times as 

long as maximum width; recurrent vein only slightly arcuate (fig. 3, B) 
Opius incisi Silvestri 

18E. Prescutal sutures of mesonotum smooth; first transverse cubitus of 

forewing intercepting cubitus basad of juncture of recurrent and 
cubitus so that the first cubital cell appears stalked at its lower corner... . F 

Prescutal sutures of mesonotum foveate; first transverse cubitus inter- 

secting cubitus at juncture of recurrent and cubitus 


18F. Dorsum of first and second segments of gaster with numerous fine 
longitudinal striations Opius longicaudatus (Ashmead) complex 
Dorsum of first 2 segments of gaster without any such fine striations, 
although first segment may bear 2 or 3 conspicuous longitudinal 
carinae 


18G. Dorsum of head and thorax distinctly punctate; second cubital cell of 
forewing slightly more than twice as long as maximum width 
Opius fullawayi (Silvestri) 
Dorsum of head and thorax smooth and shining, punctures, where 
present, very minute; second cutital cell of forewing shorter, slightly 
less than twice as long as maximum width (fig. 3, E) 


18H. Hind femora and tibiae, and dorsum of abdomen mostly dark brown 
or blackish Opius iryoni Cameron 

Hind femora and tibiae, and dorsum of abdomen testaceous or flavo- 
testaceous Opius kraussi Fullaway 


181. Stigma of forewing slightly less than three times as long as maximum 
width (fig. 3, D); width of unseparated ovipositor sheaths about 

0.07 mm. ; head entirely reddish in both sexes. .Opius oophilus Fullaway 
Stigma of forewing longer, slightly more than three times as long as 
maximum width (fig. 3, C); ovipositor broader, width of unseparated 
sheaths about 0.13 mm.; head reddish or darker, males always with at 

least the occiput dark Opius vandenboschi Fullaway 


19. Evanescent distal abcissa of radius arising at or very close to posterior 
apex of stigma; a small testaceous species (Blacinae) 
Blacus cremastobombyciae Fullaway 
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Distal abcissa of radius arising near middle of outer margin of first 
cubital cell well below stigma; small dark species (Microgasterinae) 
Apanteles 19A 
19A. Forewing with two or three transverse infuscate bands, second abscissa 
of radius with a well defined pigmented stub basally (fig. 3, G) 
Apanteles trifasciatus Muesebeck 
Forewing hyaline, without infucsate bands, second abscissa of radius 
represented by an unpigmented fold, without a pigmented basal stub... .B 
19B. First tergite of gaster testaceous or ferrugineous, smooth and shiny, at 
most indistinctly punctate apically, apex conspicuously narrower 
than base 
First tergite of gaster usually black, apical portion rugose or coarsely 
punctate, apex sometimes as wide or wider than base 
19C. Propodeum mostly smooth except for a distinct median longitudinal 
carina; ovipositor sheaths slightly shorter than hind femora 
Apanteles dignus Muesebeck 
Propodeum without a median longitudinal carina, nearly smooth or 
faintly rugose medially; ovipositor longer, sheaths more than 1.5 
times as long as hind femora Apanteles unidentified species no. 1 
19D. Second tergite of gaster very finely reticulate or granulate 
Second tergite of gaster rugose or rugulose 
19E. Axillae of mesothorax mostly smooth and shining except for a rela- 
tively narrow basal concave rugose strip (fig. 4, D); ovipositor very 
long, the sheaths more than twice as long as hind femora 
Apanteles unidentified species no. 2 
Axillae of mesothorax each with a narrow arcuate smooth area along 
the posterior margin, the basal two-thirds rugose marginally (fig. 
4, E); ovispositor shorter, sheaths about as long as hind femora. . . 
Apanteles scutellaris Muesebeck 


19F. Stigma of forewing relatively wide, almost exactly twice as long as 
maximum width (fig. 3, H); second tergite of gaster relatively short, 
median length less than one-half that of third tergite; ovipositor long, 
sheaths slightly longer than hind femora Apanteles carpatus (Say) 
Stigma relatively narrow, definitely more than twice as long as wide 
(fig. 3, 1); second tergite of gaster longer, median length two-thirds 
as long to longer than third tergite; ovipositor short, sheaths less 
than one-half as long as hind femora 


19G. Propodeum strongly rugose; ovipositor very short, sheaths about as 
long as third segment of hind tarsus, usually not visible from above. .H 
Propodeum weakly rugose at center, lateral portions nearly smooth; 
ovipositor longer, sheaths about twice as long as third segment of 
hind tarsus, usually visible from above... .Apanteles bedelliae Viereck 
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19H. First tergite of gaster smooth basally, slightly rugose apically; second 
tergite slightly shorter than third Apanteles glomeratus (L.) 

First tergite of gaster strongly rugose to base; second tergite as long as 
or slightly longer than third Apanteles marginiventris (Cresson) 

20. Head behind with a distinct marginal carina setting off the occipital 

area, always distinct on sides, although sometimes more or less 

obsolete above or below 

Head behind without such a carina setting off the occipital area (Braco- 

Bracon 20A 


20A. Second cubital cell of forewing short, not more than about twice as 
long as wide Bracon hebetor Say 


Second cubital cell longer, 2.5 to 3 times as long as wide 


20B. Propodeum rugose 
Propodeum smooth and polished 
20C. Dorsum of gaster rugose, first tergite usually with a pair of subapical 
diagonal carinae which form a shallow, posteriorly directed ““V’’.... 
Bracon mellitor Say 
Dorsum of abdomen with at least segments 3 to 6 polished or finely 
reticulate, first tergite without such a pair of carinae 
20D. First tergite of gaster very narrow, about 4 times as long as maximum 
width or longer, width at apex about one-fourth that of second tergite 
Bracon chinensis Szepligeti 
First tergite of gaster wider, not more than twice as long as wide, width 
at apex about one-half that of second tergite 
20E. Dorsum of thorax shining polished black, with only a few scattered 
hairs on the mesoscutum; ovipositor very long, sheaths five or six 
times as long as hind femora, longer than remainder of body 
Bracon terryi (Bridwell) 
Dorsum of thorax smooth but moderately densely clothed with hair, 
with at least the prescutal sutures testaceous; ovipositor short, 
sheaths about as long as hind femora Bracon omidivorum Terry 


21. Gaster markedly petiolate, first segment about five times as long as 
median width, nearly as long as remainder of gaster (Spathiinae).. . 
Spathius predebilis Perkins 
Gaster not markedly petiolate, first segment no more than twice as long 
as median width, conspicuously shorter than remainder of gaster.... .22 
22. Hind femora greatly enlarged, with irregular tooth-like projections along 
their anterior margins (Doryctinae)...Euscelinus peregrinus (Perkins) 
Se I I aio ics Hh Hn an ba ele sc 23 


Apterous (Pambolinae) Ecphylopsis 23A 
23A. Dorsum of first tergite of gaster, propodeum, and mesoscutum rugose; 
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(both apterous and winged forms present). Ecphylopsis swezeyi n. sp. 
Dorsum of first tergite of gaster, propodeum, and mesoscutum granu- 
late; (apterous form only known) Ecphylopsis nigra Ashmead 


. Forewing with two closed cubital cells, first discoidal and first cubital 


cells separate 
Forewing with one closed cubital cell, or a confluent discoidal-cubital 


. Forewing with first abscissa of cubitus absent, first discoidal and first 
cubital cells confluent (fig. 2, C) (Pambolinae) 
winged form of Ecphylopsis swezeyi n. sp. 
Forewing with first abscissa of cubitus present, separating first discoidal 
and first cubital cells (Doryctinae) Monolexis fuscicornis Foerster 


. Nervus parallelus of forewing originating at anterior end of distal 
margin of first brachial cell, appearing as a continuation of the second 
abscissa of media; first brachial cell compeltely closed 

Nervus parallelus originating at or below center on distal margin of 
first brachial cell; first brachial cell sometimes open below origin of 
nervus parallelus (Doryctinae) 

. Mesonotum and scutellum smooth, shiny, hairless (Rogadinae) 

Parahormius pallidipes (Ashmead) 
Mesonotum and scutellum granulate, moderately densely clothed with 
fine hair (Doryctinae) Rhaconotus vagrans (Bridwell) 


. First transverse cubitus of forewing incomplete, extending about two- 
thirds to three-quarters of the distance from radius to cubitus, so that 
the first and second cubital cells are incompletely separated poster- 
iorly; hind wing of male with a conspicuous stigma-like thickening 
near the base of the costal margin Heterospilus prosopidus Viereck 
First transverse cubitus complete, although sometimes becoming much 
paler just before intersecting cubitus; male without such a stigma- 
like thickening on costal margin of hind wing 


. Dorsum of segments 4 to 6 of gaster finely granulate 
Dorsum of segments 4 to 6 of gaster smooth, shiny, usually without 
conspicuous sculpture, occasionally with a very narrow transverse 
band of striation across segment 4 


29A. Width of first tergite of gaster at apex equal to or only slightly greater 
than length; second tergite of gaster with a pair of well defined 
diagonal grooves on each side, forming a pair of X-shaped impres- 
sions (sometimes with the upper portions less strongly defined so 
that the impressions appear as inverted “V’’s;) ovipositor long, 
sheaths about as long as thorax and abdomen combined 
Glyptocolastes texanus Ashmead 
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Width of first tergite of gaster at apex one and one-half times as great as 
length, or more; second tergite without such impressed grooves; 
ovipositor short, sheaths about one-half as long as gaster 

Glyptocolastes bruchivorus Crawford 


29B. Dorsum of third tergite of gaster either striate over its entire surface, or 
with a narrow transverse band of striation; head concolorous, testa- 
ceous or flavotestaceous 
Dorsum of third tergite of gaster entirely smooth; head pale with a 
brownish patch behind each eye Doryctes palliatus (Cameron) 


29C. Width of first tergite of gaster at apex slightly greater than length; head 
and legs testaceous, body usually darker. Doryctes pallidiceps (Perkins) 
Width of first tergite of gaster at apex equal to or less than length; color 
uniformly testaceous 
29D. Anterior portion of propodeum with a pair of large areolae set off by a 
median longitudinal and lateral carinae; third tergite of gaster with a 
narrow transverse band of longitudinal striation; ovipositor short, 
sheaths shorter than gaster Doryctes syagrii (Fullaway) 
Entire surface of propodeum rugose, without a median longitudinal 
carina (although lateral carinae set off an undivided median areola) 
(fig. 4, B); third tergite of gaster striate over almost entire length; 
ovipositor long, sheaths longer than gaster. . Doryctes immigrans n. sp. 


Subfamily ALYsIINAE 


Genus ASPILOTA Foerster 1862. NATURH. VER. RHEINLANDE VERH. 19:266. 


Aspilota konae Ashmead. 
Aspilota konae Ashmead 1901. FAUNA HAWAIIENSIS 1(3):359. 
Distribution: Hawaii (Kauai, Oahu, Molokai, Hawaii). 
Hosts: Siphona irritans (L.), Ravinia lherminieri (Robineau-Desvoidy) (Dip- 
tera: Muscidae and Sarcophagidae). 


Genus APHAERETA Foerster 1862. NATURH. VER. RHEINLANDE VERH. 19:264. 


Aphaereta auripes (Provancher) 
Trichesia auripes Provancher 1881. NAT. CANAD. 12:203. 
Aphaereta muscae Ashmead 1889. Proc. U.S. NAT. Mus. 11:639.; 1901. FAUNA 
HAWAIENSIS 1(3):358-359. 
Aphaereta auripes (Provancher), Muesebeck et al, 1961. U.S.D.A. AGRIC. 
MONOGRAPH 2, p. 148. 


Fic. 3. A, Cubitus vein of forewing of Opius fletcheri Silvestri, showing thickened portion; 
B, Same of O. incisi Silvestri; C, Stigma of forewing of O. vandenboschi, length and width 
measurements indicated; D, Same for O. oophilus Fullaway; E, Second cutibal cell of forewing 
of O. tryoni Cameron; F, Same for O. fullawayi (Silvestri); G, Portion of forewing of Apanteles 
trifasciatus Muesebeck; H, Same of A. carpatus (Say), length measurement indicated; I, Same 
for A. marginiventris (Cresson); J, Ovipositor sheath of Aphidius gifuensis Ashmead. 





- 
2 
v 
9 
) 
oO 
= 
> 
2 
° 
E 
S 
- 
a 
Wu 
c 
= 
3 
F3 
o 
x 
a 
D 
= 
o 
® 
© 
8 
a 





Vol. XVII, No. 3, August, 1961 347 


Distribution: Continental U.S., Canada, Hawaii (Kauai, Oahu, Molokai, 
Maui, Hawaii). 
Hosts: unidentified Sarcophagidae, Dyscritomyia sp. (Diptera). 


Subfamily APHIDIINAE 


Genus EPHEDRUS Haliday 1833. ENT. MAG. 1:261 & 485. 


Ephedrus incompletus (Provancher) 

Perilitus incompletus Provancher 1886. ADDIT. CoRR. FAUNE ENT. CANADA 
HyYMEN. p. 126 (male). 

Ephedrus incompletus Provancher 1886. Ibid, p. 156 (female) 

Ephedrus incompletus (Provancher), Muesebeck 1923. Proc. U.S. Nat. Mus. 
63, art. 2, p. 42. 
Distribution: Continental U.S., Canada, Hawaii (Oahu, Maui). First col- 

lected here in 1914. 

Host: Macrosiphum rosae (L.) (Homoptera: Aphididae). 


Genus MONOCTONUsS Haliday 1833. ENT. MAG. 1:261 & 487. 


Monoctonus paulensis (Ashmead). 
Aphidius paulensis Ashmead 1902. Proc. WasH. ACAD. SCI. 4:246. 
Monoctonus paulensis (Ashmead), Gahan 1911. MARYLAND AGRIC. ExPT. STA. 
BULL. 152, p. 160-161, fig. 5. 
Distribution: Alaska, Oregon, California, Hawaii (Hawaii)?. 
Host: Recorded as a parasite of the pea aphid, Macrosiphum pisi (Harris), 
on the North American continent. 


This species has not been reported in our literature previously, and is included 
here on the basis of a single specimen collected at Kilauea, Hawaii, June 23, 1934, 
by O. H. Swezey. The only known host of this parasite, Macrosiphum pisi, has 
only recently been found established here (‘‘PROCEEDINGS’’ 17(1):28, 1958), 
and is not yet known to occur on the island of Hawaii. However, since a number 
of introduced Temperate Zone insects not found elsewhere in the islands are 
known to occur in the Kilauea area, it would not be particularly surprising if 
both the pea aphid and its parasite were present there. 


Genus APHIDIUS Nees 1818. Nov. Act. ACAD. CAES. LEOP. CAR. 9:302. 


Aphidius gifuensis Ashmead. 
Aphidius gifuensis Ashmead 1906. Proc. U.S. Nat. Mus. 30:188. 
Distribution: Japan, Hawaii (Oahu). 
Host: Myzus persicae (Sulzer) (Homoptera: Aphididae). 


Fic. 4. A, Propodeum of Microtypus fullawayi n. sp.; B, Same of Doryctes immigrans n. sp.; 
C, Same of Aphidi ius gifuensis, D, Dorsal aspect of scutellum and axillae of Apanteles, uniden- 
tified species number 2; E, Same of A. scutellaris Muesebeck. 
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This species has not been recorded previously from the Hawaiian Islands. 
About two dozen specimens were reared from Myzus persicae collected on Malva 
rotundifolia L. and Ipomoea pentaphylla Von Jacquin at Ewa, Oahu, on February 17, 
1961 by E. I. Schlinger and J. W. Beardsley. Specimens from this lot were 
determined by C. F. W. Muesebeck. Also at hand are two specimens from Waima- 
nalo, Oahu, March, 1956, M. Sherman collector, which seem to belong to this 
species. A series of five specimens reared by me from Myzus sp. on Sonchus oleraceus 
L. collected in Honolulu during April and May, 1957, although smaller and paler 
than specimens from Ewa, probably belong here. 


Aphidius obscuripes Ashmead. 
Aphidius obscuripes Ashmead 1889. Proc. U.S. NAT. Mus. 11:660. 
Distribution: Continental U.S., Hawaii (Maui, Hawaii?). 
Hosts: none recorded in Hawaii; has been reared from Macrosiphum granar- 
ium Kirby M. pisi (Harris), and Rhopalosiphum prunifoliae (Fitch) elsewhere. 
M. granarium and M. pisi are possible hosts here. 


This species has not previously been recorded from the Hawaiian Islands, and 
is included here on the basis of a series of about 20 specimens collected at 
Paliku, Haleakala Crater, Maui, June 1952, by D. E. Hardy and M. Tamashiro, 
and determined for me by C. F. W. Muesebeck. Also at hand is a single mutilated 


specimen of what seems to be this species from Hualalai, Hawaii, 6,300 ft., 
Aug. 1, 1929, F. X. Williams, collector. 


Aphidius smithi Sharma and Rao. 
Aphidius smithi Sharma and Rao 1959. INDIAN JouR. ENT. 20:183. 
Distribution: India, California, Hawaii (Oahu). 
Host: Macrosiphum pisi (Harris) (Homoptera: Aphididae) Introduced here 
from California in 1960 to combat the pea aphid, M. pisi, on alfalfa. 
Found established at Ewa, Oahu, in December 1960. 


Genus LYSIPHLEBIUS Foerster 1862. NATURH. VER. RHEINLANDE VERH- 19:248 & 
250. 
Lysiphlebius testaceipes (Cresson) 
Trioxys testaceipes Cresson 1880. U.S.D.A. ANN. REPT. FOR 1879, p. 208. 
Lysiphlebus testaceipes (Cresson), Gahan 1910. PRoc. ENT. Soc. WASH. 12:183. 
Aphidius (Lysiphlebus) testaceipes (Cresson), Smith 1944. APHIDIINAE OF No. 
AMERICA, p. 81. 
Lysiphlebus testaceipes (Cresson), Stary 1960. CASOPIS CESKOSLOVENSKE SPOLEC- 
NosTI ENT. 57(3):238. 
Distribution: Continental U.S., Mexico, Hawaii (Kauai, Oahu, Molokai, 
Maui). 
Purposely introduced from California in 1923; found established in January 
1925. 
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Hosts: Aphis gossypii Glover, A. maidis Fitch, A. medicaginis Koch, A. sac- 
chari Zehntner (Homoptera: Aphididae). 


Genus DIAERETIELLA Stary 1960. CAsOPIs CESKOSLOVENSKE SPOLECNOSTI ENT. 
57(3):242. 


Diaeretiella rapae (Curtis) 
Aphidius rapae Curtis 1855. MACINTOSH’s BOOK OF THE GARDEN II, p. 194. 
Diaeretus rapae (Curtis), Gahan 1910. Proc. ENT. Soc. WASH. 12:180. 
Diaeretus chenopodiaphidis (Ashmead), Timberlake 1918. PRoc. HAw. ENT. 
Soc. 3(5):401; Zimmerman 1948. INs. HAWAl 5:92 and 117; probably a 
misidentification. 


Diaeretiella rapae (MACINTOSH), Stary 1960. CASOPIS CESKOSLOVENSKE SPOLEC- 
NostI ENT. 57(3):242. 
Distribution: Continental U.S., Europe, North Africa, Australia, New 
Zealand, Hawaii (Oahu, Molokai, Hawaii). 
Hosts: Brevicoryne brassicae (L.), Myzus persicae (Sulzer) (Homoptera: Aphidi- 
dae). 


The presence of this species in Hawaii was first reported by Fullaway in 1912 
(Proc. HAw. ENT. Soc. 2(5):215, 1913). However, specimens in the Bishop 
Museum reared from cabbage aphids on Hawaii and in Honolulu by Perkins 
date back to 1902. Although Timberlake considered our species to be Diaeretus 
chenopodiaphidis (Ashmead), specimens from Oahu were recently (1957) deter- 
mined as D. rapae by Muesebeck. These two species apparently are very close, 
and may actually be conspecific. Smith (1944, p. 99) has provided a key in which 
he separates these species on the basis of the number of antennal segments, 
sculpture of the first tergite of the gaster (petiole), etc. These characters are 
subject to some variation in specimens at hand, even in specimens reared from a 
single lot of host material. For the present and until such time as our material can 
be more thoroughly studied, I prefer to use the older name, D. rapae, for Hawaiian 
specimens. Apparently D. chenopodiaphidis is authentically known as a parasite 
of only one aphid, Hyalopterus atriplicis (L.), which is not known to occur in 
Hawaii. 

Subfamily TRIASPIDINAE 


Genus UROSIGALPHUS Ashmead 1889. Proc. U.S. NAT. Mus. 11:637. 


Urosigalphus bruchi Crawford. 


Urosigalphus bruchi Crawford 1907. Jour. NEw YORK ENT. SOC. 15:181. 
Distribution: Texas, Arizona, Panama, West Indies, Hawaii (Midway, 
Niihau, Kauai, Oahu, Molokai, Maui.) 


Purposely introduced in 1921 from Texas; found established in 1922. 
Hosts: Mimosetes sallaei (Sharp), M. amicus (Horn), Algarobius prosopis 
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(Leconte). Callosobruchus chinensis (L.) Carydon gonagra (Fabricius) (Coleop- 
tera; Bruchidae). 


Subfamily CHELONINAE 


Genus CHELONUS Panzer 1806. KRIT. REvis. INSEKTENF. DUETSCHLANDS 2:99 
Subgenus Chelonus Panzer. 


Chelonus (Chelonus) texanus Cresson. 
Chelonus texanus Cresson 1872. TRANS. AMER. ENT. SOC. 4:179. 

Distribution: Continental U.S., Hawaii (Oahu, Molokai, Hawaii). 

Purposely introduced from Texas during 1942 and 1943; found established 
in 1946. 

Hosts: Agrostis ipsilon (Hufnagel), Peridroma porphyrea (Denis and Schiffer- 
mueller) (= P. margaritosa (Haworth)) Pseudaletia unipuncta (Haworth), 
Spodoptera exempta (Walker), Spodoptera mauritia acronyctoides (Guenée) 
(Lepidoptera: Noctuidae). 


Subgenus Microchelonus Szepligeti 1908. ANN. Mus. NAT. HUNGARICI 6:403. 


Chelonus (Microchelonus) blackburni Cameron 
Chelonus carinatus Cameron 1881. TRANS. ENT. Soc. LONDON 1881, p. 559, 
preoccupied. 
Chelonus blackburni Cameron 1886. MEM. MANCHESTER LIT. AND PHIL. SOC. 
(3)10:242. 
Chelonus cameroni Dalla Torre 1898. CAT. HYMEN. 4:200. 

Distribution: Hawaii (Midway, Pearl and Hermes, Laysan, Niihau, Kauai, 
Oahu, Molokai, Lanai, Maui, Hawaii), Texas (?), Australia (?). The male 
of this species is apparently unknown. 

Hosts: Acrolepia assectella (Zeller), Genophantes leahi Swezey, Gnorimoschema 
operculella (Zeller), Hymenia recurvalis (Fabricius), Hellula undalis (Fabri- 
cius), Keiferia lycopersicella (Busck), Lineodes ochrea (Walsingham), Oebia 
dispecta (Butler), Omphisa anastomosalis (Guenée), Homoeosoma humeralis 
(Butler), Batrachedra cuniculator Busck, Pectinophora gossypiella (Saunders), 
Petrochroa dimorpha Busck, Plutella capparidis (Swezey) (Lepidoptera: 
Pyralidae, Gelechiidae, Plutellidae, Tineidae, Cosmopterygidae). 


Genus PHANEROTOMA Wesmael 1838. Nouv. Mem. ACAD. ScI. BRUXELLES 11: 
165. 


Phanerotoma hawaiiensis Ashmead 
Phanerotoma hawaiiensis Ashmead 1901. FAUNA HAWAIIENSIS 1(3):360. 
Distribution: Hawaii (Midway, Niihau, Kauai, Oahu, Maui). 
Host: Stoeberhinus testaceus Butler (Lepidoptera: Gelechiidae). 


Perkins (1910, 683) states that this species was probably introduced by 
Koebele, possibly from Japan. 
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Phanerotoma myeloisae Fullaway 
Phanerotoma myeloisae Fullaway 1956. Proc. Haw. ENT. Soc. 16(1):42. 
Phanerotoma sp., Swezey 1915. PRoc. Haw. ENT. Soc. 3(2):108. 
Distribution: Hawaii (Oahu). 
Host: Ectomyelois ceratoniae (Zeller) (Lepidoptera: Pyralidae). 
This species was first reported by Swezey in 1915, but a specimen in the 
Perkins collection at the Bishop Museum was collected in 1907. 


Subfamily EUPHORINAE 
Genus METEORUS Haliday, 1835. ENT. MAG. 3:24. 


Meteorus humilis (Cresson): 
Perilitus humilis Cresson 1872. CANAD. ENT. 4:84. 
Meteorus humilis (Cresson), Cresson 1887. SyYNoPsis HYMENOPTERA No. 
AMERICA p. 228. 
Distribution: Southeastern Canada and Northern U.S., Hawaii (Maui)? 
Hosts: None reported here. A parasite of various lepidopterous larvae 
elsewhere. 
Not previously reported from Hawaii. Included here on the basis of a single 
specimen collected at Haleau, West Maui, Sept. 7, 1932 by N. L. H. Krauss, and 
determined by C. F. W. Muesebeck. 


Meteorus laphygmae Viereck 
Meteorus laphygmae Viereck 1913. Proc. U.S. NAT. Mus. 44:560. 

Distribution: Texas, Hawaii (Niihau, Kauai, Oahu, Molokai, Lanai, Maui, 
Hawaii). Purposely introduced from Texas in 1942, found established 
in 1944. 

Hosts: Heliothis zea (Boddie), Amyna natalis (Walker), Elaphria nucicolora 
(Guenée) (?), Agrotis ipsilon (Hufnagel), Peridroma porphyrea (Denis and 
Schiffermuller) ( = P. margaritosa (Haworth)), Spodoptera exempta (Walker), 
Spodoptera exigua (Huebner), Spodoptera mauritia acronyctoides (Guenée), 
Hedelypta accepta (Butler), Ocobia stellata (Butler); (Lepidoptera: Noctuidae, 
Pyralidae). 


Genus PERILITUS Nees 1818. Nov. Act. ACAD. CAES. LEop. CAR. 9:302. 


Perilitus coccinellae (Schrank) 

Ichneumon coccinellae Schrank 1802. FAUNA BOICA 2:310. 

Bracon terminatus Ness 1812. MAG. GESELL. NATURF. FREUNDE BERLIN 5:26. 

Centistes americana Riley 1888. U.S.D.A., INSECT LIFE 1:103; Swezey, 1906. 
Proc. Haw. ENT. Soc. 1(1):17. 

Dinocampus terminatus (Nees), Timberlake 1918. Proc. HAw. ENT. Soc. 3(5): 
401. 

Perilitis coccinellae (Schrank), Muesebeck et al 1950. U.S.D.A. AGRIC. MONOGR. 
2, p. 101. 
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Distribution: cosmopolitan. Hawaii (Oahu, Hawaii). 
Hosts: adult coccinellid beetles; reared from Coelophora inaequalis (Fabricius) 
in Hawaii. 


Genus MICROCTONUS Wesmael 1835. Nouv. Mem. ACAD. SCI. BRUXELLES 9:54. 


Microctonus vittatae Muesebeck 
Microctonus vittatae Muesebeck 1936. U.S.D.A. Misc. Pus. 291, p. 19. 
Microctonus sp., Fullaway 1956. Proc. Haw. ENT. Soc. 16(1):14. 

Distribution: Japan, Eastern United States, Hawaii (Oahu). First collected 
here in 1955. 

Hosts: none recorded in Hawaii; has been bred from the adults of chryso- 
melid beetles Phyllotreta vittata (Fabricius) and P. zimmermani (Crotch) 
elsewhere. 

Subfamily BLACINAE 


Genus OrGILUs Haliday 1833. ENT. MAG. 1:262. 


Orgilus swezeyi Fullaway 
Orgilus swezeyi Fullaway, 1956. Proc. HAw. ENT. Soc. 16(1):41. 
Orgilus sp., Swezey 1935. PRoc. Haw. ENT. Soc. 9(1):95. 
Distribution: Hawaii (Oahu, Molokai, Maui, Hawaii). First reported in 


1934, but the oldest specimen in local collections is dated 1907. 
Hosts: Opogona aurisguamosa (Butler), Stoeberhinus sp. (Lepidoptera: Tineidae, 
Gelechiidae). 


Genus BLAcus Nees 1818. Nov. Act. ACAD. CAES. LEOP. CAR. 9:306. 


Blacus cremastobombyciae Fullaway 
Blacus cremastobombyciae Fullaway 1956. PRoc. HAw. ENT. SOC. 16(1):40. 
Distribution: Hawaii (Oahu). First found in 1955. 
Host: Cremastobombycia lantanella Busck (Lepidoptera: Tineidae). 


Genus MicrotyPus Ratzeburg 1848. ICHNEU. D. FORSTINS. 2:47. 
Microtypus fullawayi, new species (figs. 2, B; 4, A). 


Female. Head shining; face vertex and genae smooth, sparsely setose, with 
barely discernible shallow setigerous punctation; supraclypeal folveae moderately 
deep, not noticeably punctate; anterior margin of clypeus rounded. Inner margins 
of compound eyes parallel; width of face between eyes about four-seventh 
transfacial width, (0.40 mm.: 0.70 mm. in type.). Antennae inserted high on 
face, near level of upper margin of compound eyes; head angulate below antennal 
sockets so that antennae appear to be inserted at anterior margin of dorsal part 
of head. Distance from apical margin of clypeus to lower margin of antennal 
sockets slightly more than interocular distance (0.42 mm. in type). Cheeks 
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smooth, shining, sparsely setose; in lateral aspect, length of genae behind com- 
pound eyes slightly less than length of eyes; dorsoventral width of compound 
eyes about 0.35 mm. in type. Vertex smooth and shining, area between antennal 
sockets and ocelli flat. Ocelli prominent, distance from lateral ocellus to margin 
of compound eye nearly twice distance between lateral ocelli, 1.1:0.6. Occiput 
smooth, shining; occipital carina interrupted medio-dorsally. Posterior region 
of head strongly concave so that the hind margin appears medially indented 
from above. Antennae 27 or 28-segmented in available specimens, slightly 
shorter than body (about 2.5 mm. long in type). Scape 0.19 mm. long by 0.11 mm. 
wide in type; pedicel small, about one-third as long as scape (0.075 mm. in type); 
first flagellar segment slightly longer than scape (0.22 mm. long by 0.088 mm. 
maximum width in type); outer flagellar segments progressively shorter, the 26th 
about 0.06 mm. long in type. Antennae moderately densely clothed with short, 
fine setae. 

Thorax smooth, shining, faintly indistinctly punctate, sparsely setose. Pre- 
scutal sutures strongly developed, weakly foveate; prescutellar depression with 
a prominent median longitudinal carina, otherwise smooth and shining. Propo- 
deum strongly rugose laterally, the medio-dorsal area conspicuously areolate; areas 
within the major areolae slightly rugose (fig. 4, A). 

Wing venation as in figure 2, B. Forewing slightly shorter than body (2.9 mm. 
long in type); veins brown, membrane nearly hyaline, apical half very faintly 
infuscate. Prothoracic and mesothoracic legs of moderate length; metathoracci 
legs noticeably elongate, longer than body (about 4.3 mm. over-all length in 
type). Hind coxae slightly longer than wide, (0.54 mm. long by 0.48 mm. 
maximum width in type), hind femora about twice as long as coxae (1.0 mm. 
in type), hind tibae slightly longer (1.2 mm. in type). 

Gaster about as long as thorax, (1.3 mm. long in type); basal tergite nearly 
twice as long as its maximum width (0.56 mm. long by 0.30 mm. maximum 
width at apex in type), with a pair of prominent sublateral longitudinal carinae 
extending from base three-fourths distance to apex, area between these carinae 
shining, with broad, smooth, shallow wrinkles. Posterior tergites very finely 
aciculate, sparsely setose; second tergite slightly more than one-half as long as 
basal tergite; third tergite somewhat shorter. Ovipositor slightly longer than 
gaster; sheaths extending about 1.7 mm. beyond apex of gaster in type. 

Color mostly very dark brown or blackish-brown; face somewhat more 
ferrugineous; legs (except hind tibae), mouthparts, and palpi flavotestaceous; 
antennae and hind tibae (except for basal one-fourth) testaceous; bases of hind 


tibae pale. 
Length: Holotype 3.0 mm.; paratypes 2.7 and 3.0 mm. 
Male unknown. 


Described from three female specimens. Holotype: Aina Haina, Honolulu, 
Oahu, Sept. 16, 1957, J. W. Beardsley collector, ex light trap. Paratypes: Waipio, 
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Oahu, Sept. 1958, J. W. Beardsley collector, ex light trap; and ‘‘Hon.”’, no date, 
R. C. L. Perkins collector. Holotype and one paratype in collection of Experi- 
ment Station, HSPA, Honolulu; one paratype in Bernice P. Bishop Museum, 
Honolulu. 

Microtypus fullawayi differs in several respects from the description of M. 
dioryctriae Rower (Proc. U.S. NAT. Mus. 57:227, 1921) from California; the 
only other member of the genus recorded from the United States. The propodeum 
of M. dioryctriae is described as having a definite median carina, not present in 
M. fullawayi. The ovipositor of the former species is described as longer than the 
body, but is distinctly shorter in M. fullawayi. These two species apparently also 
differ in coloration. 

It is a pleasure to name this species for Mr. D. T. Fullaway, long a student of 
the Braconidae and other parasitic Hymenoptera in Hawaii. 

Distribution: Hawaii (Oahu). Presumably an immigrant species. 

Hosts: Unknown. 

Subfamily AGATHIDINAE 


Genus AGATHISs Latreille 1804. Nov. Dist. Hist. NAT. 24:173. 


Agathis hawaiicola (Ashmead), new combination. 
Microdus hawaiticola Ashmead 1901. FAUNA HAWAIIENSIS 1(3):361. 
Distribution: Hawaii (Oahu, Maui). 


Hosts: Pyroderces rileyi (Walsingham), Ereunetis minuscula Walsingham, E. 
simulans Butler, E. flavistriata Walsingham, Stoeberhinus testaceus Butler, 
Thyrocopa sapindiella Swezey, Aphthonetus sp., Hyposomcoma sp., Pectin- 
ophora gossypiella (Saunders) (Lepidoptera: Tineidae, Gelechiidae, Hypo- 
nomeutidae, Xylorictidae). 


Subfamily MICROGASTERINAE 


Genus APANTELES Foester 1862. NATURH. VER. RHEINLANDE VERH. 19:245. 


Apanteles bedelliae Viereck 
Apanteles bedelliae Viereck 1911. Proc. U.S. NAT. Mus. 40:174. 
Distribution: Continental U.S., Hawaii (Oahu, Molokai, Kauai). Purposely 
introduced from Kansas in 1945; found established in 1946. 
Hosts: Bedellia orchilella Walsingham, Parectopa hauicola (Swezey). (Lepi- 
doptera: Lyonitidae, Gracilariidae). 


Apanteles carpatus (Say) 
Microgaster carpata Say 1836. BOSTON JouR. NAT. Hist. 1:263. 
Protapanteles hawaiiensis Ashmead 1901. FAUNA HAWAIIENSIS 3(1):362. 
Apanteles carpatus (Say), Viereck, 1916. CONN. GEOL. & NAT. Hist. Sur. 
BULL. 22, p. 200; Muesebeck 1921. Proc. U.S. NaT. Mus. 58:515. 
Distribution: nearly cosmopolitan, Hawaii (Midway, Kauai, Oahu, Hawaii). 
Hosts: Tinea despecta Meyrick, Tineola uterella (Walsingham) O¢cia maculata 
Walsingham. (Lepidoptera: Tineidae, Hyposmocomidae). 
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Apanteles dignis Muesebeck 
Apanteles dignis Muesebeck 1938. Proc. ENT. Soc. WASH. 40:203. 
Distribution: Mexico, West Indies, California, Hawaii (Oahu, Molokai); 
first reported here in 1943; oldest Hawaiian specimen seen dated 1931. 
Host: Keiferia lycopersicella (Busck) (Lepidoptera: Gelechiidae). 


Apanteles glomeratus (L.) 

Ichneumon glomeratus L. 1758. SYSTEM. NAT. 10th ed. 1:568. 

Microgaster glomeratus (L.), Haliday 1834. ENT. MAG. 2:262; Swezey, 1931. in 
HANDBOOK OF INSECTS AND OTHER INVERTEBRATES OF HAWAIIAN SUGAR 
CANE FiELDs, by F. X. Williams, p. 376. 

Apanteles glomeratus (L.), Marshall 1885. TRANS. ENT. Soc. LONDON for 1885, 
p. 176. 

Distribution: Europe, continental U.S., Canada, Hawaii (Oahu, Molokai, 
Lanai, Maui, Hawaii). Reportedly introduced in 1898 and again in 1928. 
First reported established in 1934, but there are specimens in the Bishop 
Museum labeled as reared from Pieris, Honolulu, 1902, by Perkins. 

Host: Pieris rapae (L.). (Lepidoptera: Pieridae). 


Apanteles marginiventris (Cresson) 
Microgaster marginiventris Cresson 1865. PROC. ENT. SOC. PHILA. 4:67. 
Apanteles marginiventris (Cresson), Ashmead 1900. TRANS. ENT. Soc. LONDON 

for 1900, p. 277. 

Distribution: Continental U.S., West Indies, Hawaii (Laysan, Niihau, Kauai, 
Oahu, Molokai, Lanai, Maui, Hawaii). Purposely introduced from Texas 
in 1942, found established 1943. 

Hosts: Scotorythra caryopis Meyrick, Spodoptera exempta (Walker), S. mauritia 
acronyctoides (Guenée), Pseudaletia unipuncta (Haworth), Hymenia recurvalis 
(Fabricius), Ethmia colonella Walsingham (Lepidoptera: Geometridae, 
Noctuidae, Pyralidae, Ethmiidae). 


Apanteles scutellaris Muesebeck 
Apanteles scutellaris Muesebeck 1921. Proc. U.S. Nat. Mus. 58:533. 
Distribution: Florida, California, Texas, Hawaii (Oahu). Introduced from 
California in 1933; found established in 1938. 
Host: Gnorimoschema operculella (Zeller) (Lepidoptera: Gelechiidae). 


Apanteles trifasciatus Muesebeck 
Apanteles trifasciatus Muesebeck 1946. Proc. HAw. ENT. Soc. 12(3):615. 
Apanteles sp., Swezey 1915. Proc. HAw. ENT. Soc. 3(2):108. 
Distribution: Hawaii (Kauai, Oahu, Lanai, Maui, Hawaii). Oldest specimen 
seen was collected by Perkins in 1907. 
Host: Opogona aurisquamosa (Butler) (Lepidoptera: Tineidae). 
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Apanteles, unidentified species no. 1. 

Three specimens of this unidentified Apanteles are in the collection of the 
Experiment Station, HSPA. Two were reared from larvae of Pyroderces rileyi 
(Walsingham) by O. H. Swezey, during February, 1924; and the third was 
collected by Swezey in November, 1915. Dr. Muesebeck examined a specimen 
of this but was unable to match it with any described species. This and the 
following species are quite probably undescribed, but as each is represented by 
only three specimens, (hardly adequate material for species of this difficult 
group) they are not being named at this time. 


Distribution: Hawaii (Oahu). 


Host: Pyroderces rileyi (Walsingham) (Lepidoptera: Hyponomeutidae).. 
Apanteles, unidentified species no. 2. 


This species appears to be a recent accidental immigrant. The first example 
was collected in a light trap at Waipio, Oahu, during May, 1956. Dr. Muesebeck 
examined this specimen but could not match it with any described form known 
to him. Two additional specimens are now at hand; one from Maunalani Heights, 
Honolulu, February 7, 1960, J. Ikemori collector; and the other from the light 
trap at Waipio, Oahu, February, 1961. 


Distribution: Hawaii (Oahu). 
Hosts: Unknown. 


Subfamily OPIINAE 


Genus Opius Wesmael 1835. Nouv. MEM. ACAD. SCI. BRUXELLES 9:115. 
(see Muesebeck et a/, U.S.D.A. AGRIC. MONOGR. 2, 1951, p. 153 for complete 
synonymy). 


Opius fletcheri Silvestri. 
Opius fletcheri Silvestri 1916. BOLL. LAB. ZOO. GEN. E AG., PORTICI 11:163, 

fig. 2. 

Distribution: India, Hawaii (Oahu, Hawaii). Introduced from India in 1916, 
oldest local specimen seen collected in 1921. (See Willard, 1920. Jour. 
Aaric. REs. 20(6):423—438.) 

Host: Dacus cucurbitae Coquillett (Diptera: Tephritidae). 


Opius fullawayi (Silvestri). 
Diachasma fullawayi Silvestri 1914. TERR. HAWAU BOARD AGRIC. & FORESTRY 
BULL. 3, p. 108, fig. 42. 
Opius fullawayi (Silvestri), Hagen 1953. Proc. Haw. ENT. Soc. 15(1):115. 
Distribution: West Africa, Hawaii (Oahu, Hawaii), Introduced from Africa 
in 1914, oldest local specimen seen collected in 1916. 
Host: Ceratitis capitata (Wiedemann) (Diptera: Tephritidae). 
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Opius humilis Silvestri 
Opius humilis Silvestti 1914. TERR. HAWAII BOARD AGRIC. & FORESTRY BULL. 3, 
p. 103. fig. 36. 
Distribution: South Africa, Hawaii (Oahu, Maui). Purposely introduced 
from South Africa in 1913, found established the same year. 


Host: Ceratitis capitata (Wiedemann) (Diptera: Tephritidae). 


Opius incisi Silvestri 
Opius incisi Silvestri 1916. BOLL. LAB. ZOO. GEN. E AG., PORTICI 11:164, fig. 3. 
Distribution: India, Malaya, Hawaii (Oahu, Maui, Hawaii). Introduced 
from India in 1916 (?), and again from Malaya about 1948. First reported 
established in 1950. 
Hosts: Ceratitis capitata (Wiedemann) (?) Dacus dorsalis Hendel (Diptera: 
Tephritidae). 


Opius kraussi Fullaway. 
Opius kraussi Fullaway 1951. Proc. Haw. ENT. Soc. 14(2):249. 
Distribution: Australia, Hawaii (Oahu, Hawaii). Introduced in 1949, re- 
covered in 1951. 
Hosts: Ceratitis capitata (Wiedemann), Dacus dorsalis Hendel. 


This species appears to differ from O. tryoni Cameron only in coloration, and 
possibly is nothing more than a variety of the latter. Although it has been 
reported as established in our literature, there are very few specimens of local 
origin in collections here. 


Opius lantanae Bridwell 
Opius lantanae Bridwell 1919. Proc. Haw. ENT. Soc. 4(1):170. 
Distribution: Hawaii (Kauai, Oahu, Maui, Hawaii). Bridwell reported that 
this species was first bred from material obtained by Swezey in 1913. 
The oldest specimens seen were collected by Perkins in 1906. 


Host: Ophiomyia lantanae (Froggatt) (Diptera: Agromyzidae). 


Opius longicaudatus (Ashmead). 
Biosteres longicaudatus Ashmead 1905. Proc. U.S. Nat. Mus. 28:970. 
Opius longicaudatus (Ashmead), Fullaway 1948. Proc. Haw. ENT. Soc. 13(2): 
207. 
Distribution: Malaya, Thailand, Philippine Islands, Formosa, New Cale- 
donia, Hawaii (Oahu, Maui, Hawaii). Purposely introduced in 1947; 
first reported established in 1948. 
Hosts: Dacus dorsalis Hendel, Procecidochares utilis Stone (Diptera: Tephti- 
tidae). 
Fullaway (1953, Proc. ENT. Soc. WASH. 55(6):310-314) has described several 





358 Proceedings, Hawaiian Entomological Society 


“varieties” of longicaudatus which are based primarily upon color differences. 
Three of these (i.e.: O. /. var novocaledonicus, var. malaiaensis, and vat. taiensis) are 
reportedly established in Hawaii. Opius formosanus (Fullaway) is also reported to 
be established here, but it appears that Fullaway now considers this also to be a 
color variety of O. longicaudatus (1951, Proc. Haw. ENT. Soc. 14(2):245). 

Although these forms may represent originally distinct races of O. longicaudatus, 
I can find no structural differences to separate them other than color, and can 
see no good reason for including these forms in the key. Opius compensans 
(Silvestri) has also been reported established here (1952, Proc. Haw. ENT. Soc. 
14(3):373), but Fullaway (1951, Proc. Haw. ENT. Soc. 14(2):245) has stated 
that this too may be nothing more than a local variety of O. longicaudatus. As 
there are no Hawaiian specimens of this form at hand, it has also been omitted 
from the key. 


Opius oophilus Fullaway 
Opius oophilus Fullaway 1951. Proc. Haw. ENT. Soc. 14(2):248. 
Distribution: Malaya (?) Hawaii (Oahu, Molokai, Lanai, Maui, Hawaii). 
Purposely introduced, probably from Malaya. First recognized in 1949. 
Host: Dacus dorsalis Hendel (Diptera: Tephritidae). 


The biologies of this species and the related O. vandenboschi Fullaway have 
been studied by van den Bosch and Haramoto (1951). 


Opius tryoni Cameron 
Opius tryoni Cameron 1911. Proc. LINN. Soc. N. S. WALES 36:343. 
Diachasma tryoni (Cameron), Silvestri 1914. TERR. HAWAII BOARD AGRIC. & 
FORESTRY BULL. 3, p. 10. 
Distribution: Australia, Hawaii (Oahu, Maui, Hawaii). Introduced in 1913, 
recovered the same year. ‘ 
Hosts: Ceratitis capitata (Wiedemann), Eutreta xanthochaeta Aldrich, Pro- 
cecidochares utilis Stone, Dacus dorsalis Hendel (Diptera: Tephritidae). 


Opius vandenboschi Fullaway 
Opius vandenboschi Fullaway 1952. Proc. Haw. ENT. Soc. 14(3):413. 
Biosteres javanus Fullaway 1920. Proc. HAw. ENT. SOC. 4(2):260 (preoccupied). 
Opius persulcatus of authors (PROC. HAw. ENT. Soc. 13(3):340, 1949, et seq.) 
not O. persulcatus (Silvestri), according to Fullaway (1952). 
Opius sp., van den Bosch & Haramoto 1951. PRoc. HAw. ENT. Soc. 14(2):251. 
Distribution: Malaya, Java, Philippine Islands (?), Hawaii (Oahu, Lanai, 
Maui, Hawaii). Introduced from Malaya and the Philippines (?), 1948; 
recovered Nov. 1948. 
Host: Dacus dorsalis Hendel (Diptera: Tephritidae). 
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Subfamily BRACONINAE 


Genus BRACON Fabricius 1804. SysTEMA PIEZATORUM, p. 102. 
Bracon chinensis Szépligeti 
Bracon chinensis Szepligeti 1902. TERMES FUZETEK 25:39. 
Amysoma chilonis Viereck 1913. Proc. U.S. Nat. Mus. 44:640. 
Bracon (Amysoma) chinensis Szepligeti, Watanabe 1932. TRANS. SAPPORO NAT. 

Hist. Soc. 12:65. 

Distribution: China, Korea, Formosa, Japan, Okinawa, South India, Malaya, 
Thailand, Java, Philippine Islands, Hawaii (Kauai, Oahu). Purposely 
introduced from China in 1928; found established in 1937. 

Host: Chilo suppressalis (Walker) (Lepidoptera: Pyralidae). 


Bracon hebetor Say 
Bracon hebetor Say 1836. BOSTON Jour. NAT. Hist. 1:252. 
Habrobracon sp. ?, Perkins 1910. FAUNA HAWAIIENSIS 2(6):684. 
Habrobracon hebetor (Say), Bridwell 1919. PRoc. Haw. ENT. Soc. 4(1):113. 
Habrobracon juglandis (Ashmead), Swezey 1943. Proc. Haw. ENT. Soc. 9(3): 

278; Zimmerman 1958. INSECTS OF HAWAII 9:390, 386. 

Distribution: cosmopolitan, Hawaii (Oahu, Maui, Hawaii). The oldest 
specimens of local origin seen were collected in Honolulu, 1905, by 
Perkins. 

Hosts: Ephestia cautella (Walker), Plodia interpunctella (Huebner) (Lepidop- 
tera: Pyralidae). 


Bracon mellitor Say. 
Bracon mellitor Say 1836. BOSTON Jour. NAT. HIsT. 1:256. 
Microbracon pembertoni Bridwell 1919. PRoc. HAw. ENT. Soc. 4(1):115. 
Microbracon mellitor (Say), Muesebeck 1925. PRoc. U.S. Nat. Mus. 67, no. 
2580, p. 65.; Willard 1926. Proc. Haw. ENT. Soc. 6(2):245. 
Distribution: continental U.S., Mexico, Hawaii (Kauai, Oahu). 
Hosts: Ectomyelois ceratoniae (Zeller), Cryptophlebia illepida (Butler), Croci- 
dosema lantana Busck, C. plebeiana Zeller, Pectinophora gossypiella (Saunders) 
(Lepidoptera: Pyralidae, Tortricidae, Gelechiidae). 


Bracon omiodivorum (Terry) 
Macrodyctium omiodivorum Tetry 1907. Expt. Sta. H.S.P.A. ENT. BULL. 5, 
p. 37; Perkins 1910. FAUNA HAWAIIENSIS 2(6):684. 
Bracon omiodivorum (Terry), Perkins 1913. FAUNA HAWAIIENSIS 1:cxi. 
Microbracon omiodivorum (Terry), Bridwell 1919. PRoc. Haw. ENT. Soc. 4(1): 
114. 
Distribution: Japan, Fiji, Hawaii (Kauai, Oahu, Molokai, Lanai, Maui, 
Hawaii). Oldest specimens seen were collected by Perkins in 1903. 
Purposely introduced from the Orient by Koebele, in 1895. 
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Hosts: Hedylepta accepta (Butler), H. blackburni (Butler), H. localis (Butler), 
Hymenia recurvalis (Fabricius), Archips postvittanus (Walker), Amorbia emi- 
gratella Busck. (Lepidoptera: Pyralidae, Tortricidae). 


Bracon swezeyi (Bridwell), new combination 
Microbracon swezeyi Bridwell 1919. PRoc. HAw. ENT. Soc. 4(1):116. 
Bracon sp., and Bracon sp. ?, Swezey 1915. Proc. Haw. ENT. Soc. 3(1):109. 
Distribution: Hawaii (Kauai, Oahu). The oldest specimen seen was collected 
by Perkins on Oahu, in 1906. 
Hosts: Bactra straminea (Butler), Batrachedra cuniculator Busck (Lepidoptera: 
Tortricidae, Cosmopterygidae). 


Bracon terryi (Bridwell) 
Microbracon terryi Bridwell 1919. PRoc. HAw. ENT. Soc. 4(1):169. 
Bracon terry (Bridwell), Swezey 1952. PRoc. HAw. ENT. Soc. 14(3):363. 
Distribution: Hawaii (Oahu, Maui, Lanai, Hawaii). First collected by Perkins 
in 1906. 
Hosts: Tephritis crassipes (Thomson), Procecidochares utilis Stone (Diptera: 
Tephritidae). 
Subfamily SPATHIINAE 


Genus SPATHIUS Nees 1818. Nov. Acap. Caks. LEop. CAR. 9:301. 
Spathius perdebilis Perkins 
Spathius perdebilis Perkins 1910. FAUNA HAWAIIENSIS 2(6):685. 

Distribution: Hawaii (Oahu). There are specimens in the HSPA collection, 
determined as this by Bridwell, which were coliected in 1914 and 1915, 
but it does not appear to have been collected in recent years. 

Hosts: Probably wood boring coleopterous larvae. Perkins (1913) reported 
finding specimens flying around boards infested with Dryopthorus larvae. 


Subfamily PAMBOLINAE 


Genus EcPHyLopsis Ashmead 1900. Proc. U.S. NAT. Mus. 23:146. 
Ecphylopsis nigra Ashmead 
Ecphylopsis nigra Ashmead 1900. Proc. U.S. NAT. Mus. 23:146; 1901. FAUNA 
HAWAIIENSIS 1(3):363. 
Distribution: Hawaii (Kauai, Oahu, Maui, Hawaii). This is an apparently 
endemic species. 
Hosts: Unknown; a number of specimens are from koa, and Perkins (1913) 
states that it was bred from dead wood containing larvae of minute 
beetles such as Proterhinus. 


Ecphylopsis swezeyi, new species (fig. 2, C). 
Winged female. Head sparsely setose; upper face between antennal sockets and 
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ocelli rugulose, remainder of head granulose. Head globular, median length 
equal to about three-fourths distance from vertex to apical margin of clypeus 
(0.32 mm. : 0.43 mm. in type); width slightly less than width of thorax across 
tegulae (0.48 mm. : 0.50 mm. in type); maximum transfacial width slightly 
greater than distance from vertex to apical margin of clypeus (0.48 mm. : 0.43 mm. 
in type); interocular distance more than one-half maximum transfacial width 
(0.25 mm. : 0.48 mm. in type). Compound eyes small, oval, anterior-posterior 
length three-fourths the dorso-ventral width (0.12 mm. : 0.16 mm. in type); 
width of gena behind compound eye slightly less than twice length of compound 
eye (0.22 mm. : 0.12 mm. in type). Ocellar triangle small, distance between the 
two lateral ocelli about one-half distance of either from margin of compound 
eye (0.09 mm. : 0.18 mm. in type). 

Antennae inserted near middle of face, about on a line through centers of 
compound eyes; 20-segmented in type, 18 to 20-segmented in paratypes; about 
as long as body (2.7 mm. in type). Scape about twice as long as pedicel (0.12 
mm. : 0.06 mm. in type); flagellar segments elongate and slender, the first 
slightly longer than scape plus pedicel (0.20 mm. in type), second flagellar 
segment longer than first (0.27 mm. in type); outer flagellar segments progres- 
sively shorter toward apex, the penultimate less than one-half as long as first 
(0.11 mm. in type). 


Dorsum of thorax mostly granulose to finely rugulose; mesonotum more 
coarsely rugulose. Prescutal sutures not discernibly developed. Dorsum of 
propodeum finely rugulose, with a few faint carinae extending a short distance 
anteriorly or antero-laterally from the apex; not discernibly areolate. 

Wing venation as in figure 2, C. Forewing slightly shorter than body (2.7 mm. 
long in type), veins brownish, membrane hyaline; first abscissa of cubitus absent, 
the first discoidal and first cubital cells confluent; second transverse cubitus 
nearly transparent. 

First tergite of gaster trapezoidal in shape, the width at apex slightly greater 
than length (0.38 mm. : 0.33 mm. in type), width at base less than one-half 
width at apex; surface rugulose, with a well-developed carina along each lateral 
margin. Second tergite shorter than first. Posterior tergites smooth, shining, 
each with a transverse row of long, fine setae near the anterior margin. Gaster 
about as long as head and thorax combined (1.4 mm. in type) widest across 
4th segment, 0.50 mm. maximum width in type. Ovipositor of moderate 
length, length of sheaths beyond gaster equal to about one-half length of gaster 
(0.86 mm. in type). 

Color brownish to testaceous. 

Length: Holotype 2.7 mm.; paratype 2.6 mm. 

Apterous female: Similar to winged female except as follows: ocelli reduced, 
barely discernible; thorax relatively narrower, head wider than thorax (0.40 mm. : 
0.30 mm.); wings represented by tiny flaps. Length: 2.2 to 2.4 mm. 

Male: Unknown. 
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Described from five specimens, 2 winged and 3 apterous. Holotype: Kumu- 
wela, Kauai, August 1, 1925, O. H. Swezey, collector. Four paratypes (three 
apterous and one winged): Marsh Trail, Oahu, December 10, 1933, O. H. 
Swezey collector, ex Straussia. Types in collection of Experiment Station, HSPA, 
Honolulu. 

This species appears to be closely allied to Ecphylopis nigra Ashmead, and the 
two constitute the only known braconids presumably endemic to the Hawaiian 
Islands. E. swezeyi may be separated from E. nigra by its larger size, usually 
lighter color, more strongly developed sculpture, and the presence of transverse 
rows of relatively long, fine setae on dorsum of abdomen. In addition, winged 
forms of E. nigra are as yet unknown. 

This species is named for the collector, the late Dr. O. H. Swezey, who 
contributed so greatly to Hawaiian entomology. 

Distribution: Hawaii (Kauai, Oahu) probably endemic. 

Hosts: Unknown. 


Subfamily DoRYCTINAE 
Genus EUSCELLINUS Westwood. 1882. TijDSCHR. ENT. 25:25. 


Euscelinus peregrinus (Perkins) 


Hormius (?) peregrinus Perkins 1910. FAUNA HAWAIIENSIS 2(6):685. 
Euscellinus peregrinus (Perkins), Bridwell 1920. Proc. HAw. ENT. Soc. 4(2):390. 
Distribution: Fiji (Perkins, 1913) ?, Hawaii (Oahu). Oldest specimen seen 
collected by Perkins, 1906. 
Hosts: Perkins (1913) states that this is a parasite of xylophagous bostrychid 
beetles, and a specimen at hand is labeled as reared from wood containing 
Sinoxylon conigerum Gerstaecker 


Genus RHACONOTUS Ruthe 1854. STETTIN. ENT. ZTSCHR. 15:349. 


Rhaconotus vagrans (Bridwell). 
Hormiopterus vagrans Bridwell 1920. Proc. HAw. ENT. Soc. 4(2):3 390. 
Rhaconotus vagrans (Bridwell), Swezey 1952. Proc. Haw. ENT. Soc. 14(3):363. 
Distribution: Hawaii (Kauai, Oahu, Lanai, Maui, Hawaii). First collected 
here in 1914. 
Hosts: Larvae of cerambycid beetles, including Neoclytarlus chenopodti Perkins. 


Genus DoryctTEs Haliday 1836. ENT. MAG. 4:40, 43. 
Ischiogonus Wesmael 1838 is a synonym, according to Muesebeck et a/, (1951). 


Doryctes immigrans, new species (figs. 2, A; 4, B). 


Female. Face dull, moderately densely setose. Interocular width about two- 
fifths total transfacial width (0.24 mm. : 0.59 mm. in type). Vertex shining, 
transversely corrugated, nearly devoid of setae. Head from dorsal aspect about 
1.5 times as wide as long (0.40 mm. by 0.59 mm. in type) posterior region of head 
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slightly concave so that the dorsal margin appears slightly indented; lateral 
ocelli elliptical, distance between these a trifle less than distance of either from 
margin of compound eye. Occipital carina complete. Antennae slender, inserted 
near middle of face, 22 segmented in type, 17 or 18 segmented in smailer para- 
types; slightly shorter than body (about 2.6 mm. long in type). Scape slightly 
shorter than first flagellar segment (0.13 mm. long by 0.06 mm. maximum width 
in type); pedicel about one-half length of scape (0.07 mm. in type); flagellum 
with first segment longest (0.16 mm. in type), outer segments progressively 
shorter, the penultimate about one-half as long as the first. 


Thorax sparsely setose, dorsum mostly very finely aciculate or granulose; 
posterior one-third of prescutum rugose, appearing finely areolate; prescutal 
sutures strongly developed anteriorly; prescutellar depression divided into about 
six areolae by weak longitudinal carinae. Anterior fourth of prescutum strongly 
declivous, its plane perpendicular to that of posterior portion of prescutum. 
Wing venation as in figure 2, A. Forewing shorter than body, 2.4 mm. long in 
type, wing membrane hyaline, veins brownish; stigma dark brown medially, the 
anterior and posterior ends pale. Second transverse cubitus of forewing nearly 
transparent. 


Propodeum rugose, the posterior portion with several more distinct carinae 
extending anterio-laterally from near the apex and forming a somewhat elongate 
posterio-median areola, smaller areolae laterally and anteriorly (fig. 4, B) 


First three tergites of gaster with well-defined raised longitudinal striations 
these somewhat finer and closer together on the third tergite; first tergite about 
as long as maximum width at apex (0.5 mm. by 0.5 mm. in type); second tergite 
slightly shorter than first, wider than long (0.45 mm. by 0.60 mm. in type); 
third tergite about one-third as long as second (0.15 mm. in type); posterior 
tergites smooth, shining. Tergites 2 to 4 apparently fused into a single functional 
sclerite. Ovipositor elongate; sheaths nearly as long as body exclusive of antennae 
(2.8 mm. long in type). 

Color brownish or ferruginous; dorsum of head and metascutum sometimes 
darker; legs pale flavotestaceous. 

Length: Type 3.0 mm.; paratypes 2.0 to 3.0 mm. 

Male: Unknown. 

Described from nine specimens. Holotype: Waipio, Oahu, July, 1960, J. W. 
Beardsley collector, ex light trap. Paratypes: five, Waipio, Oahu, July 1958 to 
October, 1960 all ex light trap, J. W. Beardsley collector; three, Ewa, Oahu, 
June and September, 1960 ex light trap, J. W. Beardsley collector. 

Holotype and five paratypes in collection of the Experiment Station, HSPA, 
Honolulu; three paratypes in Bernice P. Bishop Museum, Honolulu. 

Distribution: Hawaii (Oahu), probably a recent accidental introduction. 


Hosts: Unknown. 
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Doryctes pallidiceps (Perkins), new combination 
Ischiogonus pallidiceps Perkins 1910. FAUNA HAWAIIENSIS 2(6) :685. 

Distribution: Fiji, New Zealand (?), Hawaii (Nihoa, Oahu, Molokai, Maui, 
Hawaii). Perkins (1910) states that this species first appeared here in 
1900, and that he had seen apparently identical specimens from New 
Zealand. 

Hosts: This species has been bred from, or found associated with, the larvae 
of several species of cerambycid beetles belonging to the genera Plagi- 
thmysus and Neoclytarlus. 


Doryctes palliatus (Cameron), new combination. 
Monolexis (?) palliatus Cameron 1881. TRANS. ENT. Soc. LONDON for 1881, 
p- 560. 
Ischiogonus palliatus (Cameron), Ashmead 1901. FAUNA HAWAIIENSIS 1(3):362. 
Distribution: Fiji (?) (Perkins, 1913), Hawaii (Kauai, Oahu, Molokai, Maui, 
Hawaii). 
Hosts: larvae of cerambycid beetles including Prosopus bankii (Fabricius), 
and several species of Neoclytarlus and Plagithmysus. 


Doryctes syagrii (Fullaway), new combination. 
Ischiogonus syagrii Fullaway 1922. BULL. ENT. RES. 13:201. 
Distribution: Australia (New S. Wales), Hawaii (Oahu, Maui, Hawaii). 
Purposely introduced in 1921 from Australia. 
Host: Syagrius fulvitarsis Pascoe (Coleoptera: Curculionidae). 


Genus MONOLEXIS Foerster 1862. NATURH. VER. RHEINLANDE VERH. 19:237. 


Monolexis fuscicornis Foerster 

Monolexis fuscicornis Foerster 1862. NATURH. VER. RHEINLANDE VERH. 19:273. 
Distribution: cosmopolitan, Hawaii (Oahu). This species has not been 
recorded previously in our literature. There is a single specimen’ collected 
by Perkins (no date) near Mt. Tantalus, Oahu in the B. P. Bishop 
Museum; and a long series reared by E. C. Zimmerman from guava wood, 

Honolulu, May and Sept. 1940. 
Host: larvae of Lyctus spp. (Coleoptera: Lyctidae). One of Zimmerman’s 
specimens is labeled as having been reared from Lyctus planicollis Leconte. 


Genus GLYPTOCOLASTES Ashmead 1900. Proc. U.S. Nat. Mus. 23:142. 


Glyptocolastes bruchivorus Crawford 
Glyptocolastes bruchivorus Crawford 1909. PRoc. ENT. Soc. WASH. 11:203. 
Distribution: Texas, Mexico, Hawaii (Oahu, Molokai, Lanai, Kahoolawe, 
Maui). Purposely introduced from Texas in 1921, found established in 
1922. 
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Hosts: larvae of bruchid beetles; Mémosestes sallaei (Sharp), M. amicus (Horn), 
Algarobius prosopis (Leconte), Callosobruchus chinensis (L.), Caryedon gonagra 
(Fabricius). 


Glyptocolastes texanus Ashmead 
Glyptocolastes texanus Ashmead 1900. Proc. U.S. Nat. Mus. 23:142. 
Russellia sp., Fullaway 1951. Proc. Haw. ENT. Soc. 14(2):208. 
Distribution: Texas, Arizona, Hawaii (Oahu). First found here in August, 
1947. 
Hosts: Unknown. All the specimens so far collected here have been taken 
in light traps. 


Genus HETEROSPILUS Haliday 1836. ENT. MAG. 4:40, 46. 


Heterospilus prosopidis Viereck 
Heterospilus prosopidis Viereck 1910. PRoc. U.S. NAT. Mus. 38:381. 
Distribution: Louisiana, Texas, Hawaii (Kauai, Oahu, Maui, Hawaii). 
Purposely introduced from Texas in 1910, found established in 1917. 
Hosts: larvae of bruchid beetles; Algarobius prosopis (Leconte), Bruchus 
phaseoli Gyllenhal, Stator pruininus (Horn), Callosobruchus chinensis (L.), 
Mimosestes sallaei (Sharp). 


Subfamily ROGADINAE 


Genus PARAHORMIUS Nixon 1940. ANN. MAG. NAT. Hist. (11)5:473. 


Parahormius pallidipes (Ashmead) 
Hormius pallidipes Ashmead 1893. TRANS. AMER. ENT. SOC. 20:42; Fullaway 

1944. Proc. Haw. ENT. Soc. 12(1):22. 

Parahormius pallidipes (Ashmead), Nixon 1940. ANN. Mac. Nat. Hisv. (11)5: 

490. 

Distribution: continental U.S., Hawaii (Oahu). Apparently an accidental 
immigrant, first reported by Fullaway in 1944; the oldest Hawaiian speci- 
men seen was collected in 1937 by Swezey. 

Hosts: Gnorimoschema operculella (Zeller), Keiferia lycopersicella (Busck) (Lepi- 
doptera: Gelechiidae). 
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Intensive studies were made of the progress and status of the several entomo- 
phagous insects released in Hawaii to combat the Oriental fruit fly, Dacus 
dorsalis Hendel, the melon fly, Dacus cucurbitae Coquillett, and the Mediterranean 
fruit fly, Ceratitis capitata (Wiedemann). These studies were deemed essential to 
the effective development of the cooperative biological control program which 
was initiated in 1948. A total of 32 entomophagous species and varieties were 
released between 1947 and 1952 to supplement those which have been estab- 
lished here for many years (table 1). Thirteen of the recently-introduced species 
were recovered but only three, Opius longicaudatus (Ashmead)‘, O. vandenboschi 
Fullaway, and O. oopbilus Fullaway, became widespread and abundant. 

This paper presents an account of the progress of the recently released ento- 
mophagous insects which attack tephritid fruit flies, together with information 
about the status of those parasites which were present before the establishment 
of D. dorsalis. 


PROCEDURE AND METHODS 

Since all the parasites complete their development in and emerge from fruit 
fly puparia, their progress was followed by determining the parasite emergence 
from samples of puparia formed from maggots obtained from field collected 
fruits. Furthermore, since practically all the parasites attack and lay their eggs 
either in the eggs or maggots of the fruit flies, this made it practical to either 
remove the maggots from the fruits or recover the full grown maggots on 
emergence from the fruits. Most of the data obtained on the progress of the 
parasites were derived from fruits in the manner described below, however, field 


1 Published with the approval of the Director of the Hawaii Agricultural Experiment 
Station as Technical Paper No. 318. 

2 Now Associate Entomologist, University of California, Citrus Experiment Station. 

3 The authors are grateful to the many individuals in the Entomology Department of the 
University of Hawaii and those associated with the several cooperating agencies who have 
aided in this study. 

4 Fullaway (1953) described 4 varieties of Opius longicaudatus (Ashmead). The variety 
malaiaensis is the only one of the 4 that became numerous and unless stated otherwise, subse- 
quent references to O. /ongicaudatus in this paper are to that variety. 
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TABLE 1. Parasites and predators released! in Hawaii from 1948 to 1952 to combat fruit flies. 


1951 1952 


Coleoptera 
Staphylinidae 
Thyreocephalus albertisi (Fauvel) 
Hymenoptera 
Braconidae 
Bracon flletcheri Silvestri 
Opius anastrephae (Viereck)*.... 231 
Opius angaleti Fullaway 1,764 
Opius bellus Gahan? 421 
Opius cereus Gahan? 1,044 
Opius compensans (Silvestri) 22,951 18,837 
Opius deeralensis Fullaway 
Opius fijiensis Fullaway 
Opius fletcheri Silvestri 1,123 
Opius formosanus Fullaway 23,417 18,578 
Opius incisi Silvestri 24,927 1,675 
Opius kraussi Fullaway 2,754 5,170 
Opius longicaudatus vat. 
malaiaensis Fullaway 78,679 
Opius longicaudatus vat. 
chocki Fullaway 
Opius longicaudatus vat. 
novocaledonicus Fullaway 18,953 
Opius longicaudatus vat. 
taiensis Fullaway 17,240 
Opius makii Sonan 
Opius oophilus Fullaway*....... 
Opius persulcatus (Silvestri)? 
Opius phaeostigma Wilkinson.... 
Opius skinneri Fullaway 
Opius vandenboschi Fullaway‘.... 
Opius watersi Fullaway 
Hedylus giffardii Silvestri 
Opius concolor Szepligeti 
Opius vevesi Brues 
Chalcididae 
Dirhinus giffardii Silvestri 68,053 700 
Cynipidae 
Trybliographa daci Weld 13,528 14,583 5,140 
Eulophidae 
Syntomosphyrum indicum 
8,800 67,300 | 127,700 
Tetrastichus dacicida Silvestri... . 19,845 
Tetrastichus giffardianus 
Silvestri 21,490 12,744 


1 Entomologists employed by the State Board of Agriculture and Forestry were responsible 
for releases and kindly supplied these data. 

2 First introduced in 1936. 

3 Confused with vandenboschi until 1950. 

4 Apparently mixed with oophilus. 

5 Three small lots of this parasite were liberated in 1938. 
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observations on parasite adults were also useful, especially during the first few 
months after releasing the parasites. The methods of study were modified from 
time to time as the work progressed, therefore, it seems reasonable to describe 
them in the order in which they were developed. 

Immediately following the first large-scale releases of parasites in the summer 
and early fall of 1948, following the small releases of 1947, periodic observations 
were made of adult parasites at the release points on Oahu, but very few fruits 
were collected for several weeks. However, parasite recoveries were made from 
the few fruits collected, and it was soon evident from the enormous numbers of 
adult parasites seen near the release points that the parasites were developing in 
fruit fly maggots in the field. The rapidity of spread of the parasites around these 
release points was studied during the fall and winter of 1948 by searching for 
adult parasites at intervals of 4 mile in different directions away from the release 
points. These adult parasite observations made it possible to obtain information 
on the increase and spread of the parasites during these first few months when 
it was deemed inadvisable to collect fruits. 

In December, 1948, nearly 5 months after the first extensive parasite releases, 
collections of various kinds of fruits were begun on a systematic basis at a number 
of points on the island of Oahu. Since November, 1949, the fruit collections 
have been largely restricted to guava (Psidium guajava L.) taken at established 
collection points. Guava covers vast acreages of uncultivated land and the fruits 
are a favored fruit fly host. Furthermore, guava fruits are available in varying 
abundance throughout the year. For these reasons the bulk of the data presented 
in this paper were obtained from guavas. On Oahu the fruit collections were 
made at monthly intervals, while on Hawaii, Kauai, Lanai, Maui, and Molokai 
they were made less frequently. In addition to the guava collections, coffee 
berries (Coffea arabica L.) were collected at three points in Kona, Hawaii, monthly 
from August, 1949 through December, 1953. Many supplementary collections 
of other fruits such as balsam apple (Momordica balsamina L.), false kamani 
(Terminalia catappa L.), Jerusalem cherry (Solanum pseudocapsicum L.), loquat 
(Eriobotrya japonica (Thunb.) Lindl.), mango (Mangifera indica L.), papaya (Carica 
papaya L.), peach (Prunus persica (L.) Batsch.), rose apple (Eugenia jambos L.), 
and. Surinam cherry (Exgenia uniflora L.) were also made to obtain information 
on parasitization of fruit fly maggots within all kinds of fruits on all the islands. 
However, these collections of miscellaneous fruits were not as well standardized 
as were those of guavas. 

The regular guava collections were usually composed of freshly fallen ripe 
fruits. Occasionally, when fruits were scarce and unobtainable from the ground, 
ripe fruits were collected from the trees. 

During the first several months after fruit collecting was begun, large numbers 
of fruits were collected at each point, but as time progressed smaller collections 
were found to be feasible. The reduction in the size of the collections was due in 
part to the change in methods of handling the fruits in the insectary. At first, 
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the fruits were placed on coarse wire screen inside wooden “holding boxes” 
with sand in the bottom into which the larvae entered and formed puparia after 
emerging from the fruits. Two to three times a week the sand was sifted and the 
puparia and maggots removed, placed in vials, and held until the adult flies and 
parasites emerged. However, there was considerable mortality among the larvae 
and puparia, and a better rearing method was sought. 

Eventually a method was devised whereby the fruits were dissected and the 
maggots removed and reared in a papaya medium. The maggots were counted 
when they were transferred to the rearing medium, and a record was made of the 
infested and noninfested fruits. These collections of maggots were reared in a 
controlled temperature room (80-85° F.)..The number of fruits collected for 
dissection from each point varied considerably but was often as many as 100 
when the method was first adopted. Later only 20 fruits were used as a sample 
from each point. 

A further change was made in the sampling methods on Oahu in January 
1953. The number of collection points was increased from 40 to a total of 60, and 
the number of fruits collected at each point reduced to 4. These were dissected 
and the maggots held in the manner described above; in addition, the fragments 
of the dissected fruits were held to recover individuals missed during dissection. 
The data obtained from these 4-fruit samples were useful in constructing an 
index of the parasitization on Oahu as a whole, but they could not be used to 
determine the parasitization or larval population per fruit at each collection point. 

The miscellaneous fruit collections (peaches, coffee, kamani, etc.) were held 
for adult parasite and fly emergence by the method referred to locally as the 
“USDA funnel method.” The fruits were placed in a large funnel-shaped hopper 
held in place with a rubber gasket over a 5-quart jar which contained sand and a 
small jar placed directly underneath the tip of the funnel to catch the liquid that 
dripped from the fruits. The adult flies and parasites emerged in the jars and were 
usually not removed and counted until they had died. There was less mortality 
in rearing containers of this type than in the bulk holding boxes. 

Puparia were also collected from the soil in several localities to obtain further 
information on parasitization. In addition, decomposing fruits and litter were 
examined to determine whether the predaceous staphilinid beetle, Thyreocephalus 
albertisi (Fauvel), was established. 

RECOVERIES 

Of the 32 entomophagous insects released since 1947 to combat the three 
species of fruit flies present in Hawaii, the following have been recovered: Opius 
vandenboschi, O. oophilus, O. longicaudatus var. malaiaensis Fullaway, O. longicaudatus 
var. taiensis Fullaway, O. longicaudatus var. novocaledonicus Fullaway, O. incisi 
(Silvestri), O. watersi Fullaway, O. formosanus Fullaway, O. compensans (Silvestri), 
O. kraussi Fullaway, Tetrastichus dacicida Silvestri, Syntomosphyrum indicum Silvestri, 
and Thyreocephalus albertisi (Fauvel). The first three parasites were recovered in 
large numbers from both D. dorsalis and C. capitata. 
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In addition to the above, the following parasites, which were introduced in 
1913-14 to combat C. capitata and in 1916 to combat D. cucurbitae, were recovered 
during the course of study: O. tryoni (Cameron) and O. fullawayi (Silvestri) from 
C. capitata; O. fletcheri Silvestti from D. cucurbitae; and Tetrastichus giffardianus 
Silvestri, Spalangia philippinensis Fullaway, and Dirhinus giffardii Silvestri from all 
three species of fruit flies. Some of these, particularly T. giffardianus, D. giffardii, 
and O. fletcheri, have been reported to be established for a number of years. 
However, they were re-introduced during this recent campaign. 

HISTORY OF PARASITIZATION AND STATUS OF PARASITES 

Only three species of parasites; Opius longicaudatus, O. vandenboschi, and O. 
oophilus, in that order, became readily established, increased rapidly, and spread 
to adjacent areas soon after they were released. The others which were introduced 
either failed to become established or have never become abundant. The progress 
and history of parasitization by the different parasites, which were followed 
closely on Oahu and less intensively on the other islands, are discussed below. 

O. longicaudatus was the first of the parasites to become numerous. About 
41,000 adults of this species were liberated in the Hawaiian Islands during 1948, 
mostly in guava areas. During the fall of 1948, guava fruits were abundant and 
heavily infested with D. dorsalis, which undoubtedly provided favorable condi- 
tions for immediate establishment and increase in abundance of O. longicaudatus. 
Adults were readily observed in the immediate vicinity of the liberation sites 
within a few weeks after the releases, and had spread at least % mile within 2 
months and 1 to 4 miles in 4 months. Of the 16 fruit collections made at and near 
release points in December, 1948, ten (over 50 per cent) produced this parasite. 
At this time two or more adults were often seen on individual fruits throughout 
the island of Oahu, and they were so abundant throughout the Hawaiian Islands 
by the summer of 1949 that further mass breeding of this species for release was 
deemed unnecessary. Between December, 1948 and August, 1949, parasitization, 
as determined by fly and parasite emergence from guava fruits on Oahu, averaged 
about 20 per cent, primarily by O. Jongicaudatus. However, there was 4 gradual 
decline in the abundance of O. longicaudatus when O. vandenboschi became numer- 
ous in the fall of 1949, and since November, 1950, it has made up less than 
1 per cent of the parasites reared from collections of coffee and guava fruits 
(table 3 and figure 1). 

Although O. vandenboschi was released before O. longicaudatus, it increased and 
spread more slowly than the latter. This may be attributed to the smaller numbers 
of the former species released in 1948. By June, 1949, O. vandenboschi had spread 
at least 1 mile in the Kaneohe area and 2 miles in the Waimanalo area on Oahu. 
During the late spring and summer of 1949, this species was extremely numerous 
in several guava areas. In these localities hundreds of adults, predominantly 
males, were seen hovering over and resting on low vegetation. By the end of 
1949, this species occurred in over 90 per cent of the guava samples collected, 
and it remained the predominant parasite for the next 8 months (figure 1). 
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Fic. 1 Successive changes in predominance of three parasites of D. dorsalis. 


Total parasitization averaged 45 per cent between September, 1949 and June, 
1950, and O. vandenboschi alone parasitized about 30 per cent of the maggots 
(figures 1 and 2). Populations of O. vandenboschi dropped abruptly in the fall of 
1950, concurrently with the sudden increase in abundance of O. oophilus, and 
since the spring of 1951 parasitization by the former has been less than 1 per 
cent (figure 1). 

O. oophilus was not recognized as a distinct species until several months after 
it had already become established on Oahu (van den Bosch and Haramoto, 1951). 
This parasite had spread rapidly following its recovery in December, 1949, and 
was present in over 50 per cent of the guava collections made in April, 1950. 
By July, 1950, it had become the dominant parasite and was present in over 90 
per cent of the guava collections made at that time. There was a decided step-up 
in parasitization when O. oophilus became prevalent, and from August, 1950 to 
February, 1954, total parasitization averaged around 70 per cent, most of which 
was due to this species (figures 1 and 2). 

The information obtained from the less frequent guava collections made on 
the other islands indicates that the progress, successive changes in the status, 
and history of parasitization of the three parasites followed a pattern similar to 
that on Oahu. However, developments on these islands lagged a few months 
behind those on Oahu, probably due to the greater number of parasites released 
on Oahu during the early months of the program. The parasitization of D. 
dorsalis in guava fruits on the islands of Hawaii, Maui and Molokai is shown in 
figure 3. 
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Fic. 2. Parasitization of D. dorsalis in guava fruits on Oahu. 


Each of the three above-mentioned Opius species was reared from many kinds 
of fruits infested by D. dorsalis and/or C. capitata. In fruits where there was a 
preponderance of C. capitata, parasitization by these three species was similar to 


that in fruits where D. dorsalis was the only fly involved (tables 2 and 3). Labora- 
tory studies have shown that the three important parasites of D. dorsalis can 
develop successfully on C. capitata, but not on D. cucurbitae (Clancy, 1951; 
Nishida and Haramoto, 1953). The successive replacement of one species by 
another which took place in guava fruits also occurred in other kinds of fruits, 
but parasitization (total and by each species) was usually higher in certain fruits 
than in others. For example, after O. oophilus assumed the predominant role in 
all kinds of fruits, O. longicaudatus and O. vandenboschi wete recovered more 
frequently from fruits such as mango and false kamani than from guava or 
coffee. This indicates a certain degree of fruit preference on the part of the 
individual species of Opius. 

Other species of parasites, such as O. incisi, O. formosanus, O. compensans, and 
S. indicum, although known to be established, have parasitized less than 1 per 
cent of the several thousands of D. dorsalis and C. capitata maggots reared from 
all kinds of fruits. O. imcisi was liberated in larger numbers and over a longer 
period of time than O. vandenboschi and O. oophilus combined, but it was never 
recovered in large numbers. However, reatings from rose apple and Surinam 
cherry have yielded a relatively high proportion of O. incisi. 

Some of the reported recoveries are questionable establishments since they 
may have been only first generation progeny of the adults released. One such 
species is O. watersi Fullaway, a parasite of D. cucurbitae introduced from India, 
which was mass bred in the laboratory for many generations and released in 
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large numbers on all of the main islands. A few early recoveries of this species 
were reported from one locality (Marucci, 1952), but it does not appear to have 
become permanently established. mM 

Of the fruit fly parasites released prior to 1947, O. fletcheri remains as the only 
one of significance. O. fletcheri, introduced and established in Hawaii in 1916 
(Willard, 1920), was found to parasitize between 20 and 40 per cent of D. 
cucurbitae maggots in wild Momordica fruits collected from a number of places 
on Oahu during 1950 and 1951. However, it was seldom recovered from infested 
fruits of cultivated plants. Several specimens of the long-established opiines, 
O. tryoni and O. fullawayi (but none of O. humilis Silvestri) were reared from 
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C. capitata infested fruits collected between 1948 and 1953. Up to about the end 
of 1950, before O. oophilus became the predominant parasite of C. capitata, both 
O. tryoni and O. fullawayi were readily recovered from such fruits as coffee 
(table 3) and peach. Since then they have become extremely scarce and have 
accounted for less than 1 per cent parasitization. At one time O. éryoni was 
suspected of developing on D. dorsalis, as females of this species were frequently 
observed probing in fruits infested solely by that fly. Subsequent investigations 
revealed that O. tryoni cannot develop in maggots of D. dorsalis as its eggs become 
encysted within the host larvae soon after deposition. It was found that most of 
the adults observed in the field were developing on Extreta xanthochaeta Aldrich 
and Procecidochares utilis Stone, two tephritid gall flies which attack weeds com- 
monly found growing in the same general area as the host plants of D. dorsalis 


and C. capitata. 


SUMMARY 


The progress of the several parasites recently introduced into Hawaii to combat 
fruit flies [Dacus dorsalis Hendel, D. cucurbitae Coquillett, and Ceratitis capitata 
(Wiedemann)] was followed closely month by month on Oahu and less inten- 
sively on the other islands. Guava fruits from established collecting points were 
used for the basic quantitative studies on the establishment, increase, spread, and 
status of the parasites involved. Guava fruits were used because they are a good 
host of both D. dorsalis and C. capitata, are available throughout the year, and 
occur on vast areas of uncultivated land under diverse ecological conditions on 
all the islands. In addition, many collections of various kinds of fruits were made 
to obtain supplementary information. The information obtained from the 
monthly guava collections on Oahu gave a comprehensive picture of the progress 
of the different parasites on this island, and guava collections from the outer 
islands made two to three times a year indicated that the progress of the parasites 
on the other islands was, in general, similar to that on Oahu. 

A total of 32 species and varieties of fruit fly enemies were released between 
1947 and 1952. Thirteen of these were recovered, but only three, Opius longi- 
caudatus vat. malaiaensis Fullaway, O. vandenboschi Fullaway, and O. oophilus 
Fullaway, became abundant on D. dorsalis and C. capitata. 

O. longicaudatus, a patasite of second and third instar maggots, became 
abundant at the release points within 2 months after the first releases were made 
in August 1948, and by the following summer it was widespread and abundant 
on all the islands. O. vandenboschi, a parasite of first instar maggots, was first 
released in July 1948. This parasite was recovered only in small numbers during 
the next several months, but in the fall of 1949 it became widespread and abun- 
dant throughout the islands. The first known recovery of O. oophilus, an egg- 
larval parasite, was made in December, 1949, but it is not known when this 
species was initially released, as it was confused for some time with O. vanden- 
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boschi. O. oophilus spread rapidly in the spring and summer of 1950, and became 
abundant throughout Hawaii that fall. 

Not only did the above species become widespread and abundant in the order 
mentioned, but O. /ongicaudatus decreased in abundance following the increase 
of 0. vandenboschi and the latter species became scarce soon after the increase of 
O. oophilus. From the spring of 1951 to February of 1954 O. oophilus accounted for 
well over 90 per cent of the total parasitization of D. dorsalis in guavas and 
averaged around 70 per cent for the period. Parasitization of C. capitata was 
considerably higher than it was prior to the introduction of these important 
D. dorsalis parasites. None of the parasites, other than O. fletcheri Silvestri, has 
been effective on D. cucurbitae. At one time there was considerable optimism about 
O. watersi Fullaway, many thousands of which were reared in the laboratory and 
released, but it apparently failed to become established. 
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Insects and Other Arthropods from Laysan Island 


GEORGE D. BUTLER, JR. 
UNIVERSITY OF ARIZONA 
TUCSON, ARIZONA 


(Submitted for publication January, 1961) 


Laysan Island is located 790 nautical miles to the northwest of Honolulu in the 
Leeward Chain of the Hawaiian Islands. The island is shaped like a large oval 
doughnut, about a mile wide and two miles long, with a lagoon of brackish 
water in the center. From 1890 until 1904 the island was leased by the Hawaiian 
Kingdom to the North Pacific Phosphate and Fertilizer Company which worked 
the guano beds. Schauinsland (1899) visited the island in 1896 for three months 
and prepared a report on the plant and insect life. In 1903 the manager of the 
guano company brought in rabbits. These devoured all of the vegetation on the 
island except the tobacco plants and the few coconut palms. Without vegetation 
to hold the sand and to provide nesting sites, the large population of sea birds 
was threatened and three of the five species of endemic birds became extinct. 
In 1909 Laysan was incorporated, along with other islands in the Leeward 
Chain, in the Hawaiian Island Bird Reservation. The rabbits were killed off in 
1923, or shortly thereafter, and the vegetation began to regrow (Bryan, 1942). 

Insects were collected on the island by G. P. Wilder in 1905, (Perkins, 1905), 
by W. A. Bryan in 1911 (Dill and Bryan, 1912), by D. T. Fullaway in 1912 
(1914) and again in 1923 with the Tanager Expedition. A summary of these 
records was given in a report of the Tanager Expedition by Bryan (1926). 
Gulick (1932) included Bryan’s Laysan Coleoptera and Diptera lists in a discus- 
sion of the biological peculiarities of oceanic islands. No collections of insects 
have been made on Laysan since the regrowth of the vegetation. 

In 1959 the author spent three days in April and eight days in July on Laysan 
collecting insects, observing the diurnal activity of the Hawaiian monk seal 
and photographing the vegetation. With limited time, a far from exhaustive 
survey of the insects was made, but a number of new records was obtained. 
Approximately 140 species of insects are here recorded from Laysan. Midway 
Atoll lies 360 nautical miles to the northwest of Laysan and has approximately 
205 species (Suehiro, 1960). Most of the species from Midway not found on 
Laysan are scattered throughout the various orders. Undoubtedly further col- 
lecting on Laysan will uncover many more species. Records of the Mallophaga 
are more numerous from Laysan, with 18 species collected as a result of the 
work of several ornithological expeditions, compared with only 4 species known 
from Midway. 

Appreciation is expressed to the Department of Entomology, University of 
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Hawaii, to the Division of Entomology and Marketing, Hawaii State Department 
of Agriculture and Conservation, and to the Bernice P. Bishop Museum for 
supplying collecting equipment. Thanks are due to J. W. Beardsley, F. A. 
Bianchi, C. Clifford, W. J. Gertsch, A. B. Gurney, D. E. Hardy, E. L. Mockford, 
E. S. Ross, M. R. Smith, T. J. Spilman, D. M. Tuttle, D. L. Wray, C. Y. Yoshi- 
moto, E. C. Zimmerman for determinations of specimens, and especially to 
A. Suehiro who identified most of the specimens and placed them in the collection 
at the Bishop Museum. The host plants were determined by M. C. Neal and are 
also deposited in the Bishop Museum. The species names for the plant genera 
listed in this paper are given by Christopherson and Caum (1931). 

The following list of insects and other arthropods from Laysan Island is a 
revision of Bryan’s (1926), with the 1959 collections indicated by * and the name 
changes and sequence according to Zimmerman’s INSECTS OF HAWAII (1948 
et seq.). 


ARACHNIDA 
ACARINA 
Tetranychiidae 
*Brevipalpus obovatus Donn.'(= B. inornatus (Banks)), determined by 
D. M. Tuttle; abundant on Scaevola and causing severe defoliation in some 
areas. 
Argasidae 
*Ornithodoros capensis Neumann, determined by C. Clifford; abundant on 
the ground near the lagoon, under dead albatrosses and under Nama. 
Ixodidae 
*Ixodes sp., determined by C. Clifford; in ear of Laysan teal. 


ARANEIDA 
(Determined by W. J. Gertsch) 

Argiopidae 

*Tetragnatha vicina Simon 
Lycosidae 

*Lycosa oahuensis Keyserling 
Salticidae 

*Menemerus bivittatus Dufour 
Scytodidae 

*Scytodes striatipes Koch 
Theridiidae 

*Coleosoma floridanum Banks 

CRUSTACEA 
IsOPODA 

*Species not identified. 


a rg species with * collected in 1959 and determined by A. Suehiro unless otherwise 
noted. 
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CHILOPODA 
Geophilidae 
Honuaphilus alohanus Chamberlin 


HEXAPODA 
THYSANURA 


*Species not identified. 


COLLEMBOLA 
Entomobryidae 
*Drepanocyrtus terrestris Folsom dark form, determined by D. L. Wray; 
very abundant in duff and in Cynodon. 


ORTHOPTERA 
Blattidae 
Phyllodromia sp. 
Blattella germanica (L.) 
Cutilia soror (Brunner) 
*Periplaneta americana (L.) 
*Pycnoscelus surinamensis (L.); nymphs in “clumps of grass”. 


ISOPTERA 
Kalotermitidae 
*Cryptotermes brevis (Walker) 


EMBIOPTERA 
Oligotomidae 
Oligotoma oceania Ross 
*Oligotoma saundersii (Westwood), determined by E. S. Ross; in duff under 
Casuarina, very abundant. 


DERMAPTERA 
Labiduridae 
Anisolabis eteronoma Borelli 
*Anisolabis perkinsi Burr; abundant in duff and under dead albatrosses at 
‘edge of lagoon. 
*Euborellia annulipes (Lucas), determined by A. B. Gurney. 


CORRODENTIA 

Lepidopsocidae 

*Cyptophania hirsuta Banks, determined by E. L. Mockford; very abundant 

in duff under Casuarina. 

Peripsocidae 

Ectopsocus fullawayi Enderlein 
Elipsocidae 

Kilauella sp. 
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MALLOPHAGA 
Menoponidae 
Actornithophilus milleri (Kellogg and Kuwana) 
Ancistrona vagelli (Fabricius) 
Austromenopon sternophilum (Ferris) 
Longimenopon puffinus Thompson 
Philopteridae 
Docophoroides brevis (Dufour) 
Saemundssonia snyderi (Kellogg and Paine) 
Quadraceps birostris (Giebel) 
Quadraceps separata (Kellogg and Kuwana) 
Pectinopygus gracilicornis (Piaget) 
Pectinopygus sulae (Rudow) 
Harrisoniella ferox (Giebel) 
Harrisoniella sp. (?) 
Perineus concinnus Kellogg and.Chapman 
Perineus giganticulum (Kellogg) 
Docophoroides sp. 
Giebelia ? mirabilis Kellogg 
Haliperus mirabilis Thompson (family uncertain) 
Lunaceps sp. (family uncertain) 
THYSANOPTERA 
(Determined by F. A. Bianchi) 
Phlaeothripidae 
*Haplothrips gowdeyi (Franklin); collected from flowers of Tribulus. 
Thripidae 
*Frankliniella sulphurea (Schmutz); collected from flowers of Capparis 
sandwichiana, Ipomea pes-caprae, Nama, Portulacca and Tribulus. 
HEMIPTERA 
Cydnidae 
*Geotomus pygmaeus (Dallas) 
Lygaeidae 
*Nysius fullawayi fullawayi Usinger; abundant on Cyperus laevigatus near 
lagoon. 
Reduviidae 
*Empicoris rubromaculatus (Blackburn) 
Nabidae 
*Nabis blackburni White 
Anthocoridae 
Orius persequens (White) 
Miridae 
*Cyrtopeltis modesta (Distant); on Boerhaavia. 
Oronomiris hawaiiensis Kirkaldy 
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HOMOPTERA 
Delphacidae 
Liburnia paludum (Kirkaldy) 
Aphididae 
Aphis medicaginis Koch 
*Species not yet identified; on Boerhaavia, Eragrostis, Ipomoea congesta, Scaevola, 
Tribulus. 
Pseudococcidae (Determined by J. W. Beardsley) 
*Antonina graminis (Maskell); on Cynodon and Eragrostis. 
*Planococcus citri (Risso); on Boerhaavia?, Capparis sandwichiana, Eragrostis, 
Ipomoea pes-caprae, Sicyos, Tribulus and coconut palm. 
*Pseudococcus sp., (apparently new); on Scaevola. 
*Ferrisiana virgata (Cockerell); on Boerhaavia, Ipomoea congesta, and Tribulus 
*Trionymus insularis Ehrhorn; on Eragrostis. 
Coccidae (Determined by J. W. Beardsley) 
*Saissetia nigra (Nietner); on Cyperus pennatiformis, Pluchea and Scaevola. 
Diaspididae (Determined by J. W. Beardsley) 
*Hemiberlesia lataniae (Signoret); on Casuarina. 


NEUROPTERA 
Chrysopidae 


*Chrysopa lanata Banks; adults very abundant flying around Scaevola, both 
larvae and adults on Eragrostis. 


LEPIDOPTERA 
Noctuidae 
*Agrotis dislocata (Walker); flying at night. 
*Agrotis evanescens (Rothschild); flying at night. 
Agrotis fasciata (Rothschild) 
Agrotis laysanensis (Rothschild) 
Agrotis procellaris Meyrick 
*Agrotis sp. iarvae, determined by H. W. Capps; abundant under Nama 
Boerhaavia (50 in 9 square feet in sand) and Tribulus (20-25 in 3 square 
feet in sand). Similar larvae were recovered from the stomach contents of a 
Laysan teal. 
Peridroma porphyrea (Denis and Schiffermueller) 
Pseudaletia unipuncta (Haworth) 
Hypena laysanensis (Swezey) 
*A very large climbing cutworm was observed feeding on Nicotiana at night, 
specimens lost. 
Sphingidae 
*Herse cingulata (Fabricius) 
Pyralidae 
*Hymenia recurvalis (Fabricius) 
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Hedylepta laysanensis (Swezey) 
Oeobia dryadopa (Meyrick) 
Ephestia cautella (Walker) 
Pterophoridae 
Megalorhipida defectalis (Walker) 
Plutellidae 
Plutella maculipennis Curtis 
Tortricidae 
Crocidosema plebiana Zeller 
Hyponomeutidae 
*Pyroderces rileyi Walsingham 
*Hyposomocoma notabilis Walsingham (?, larval case ‘‘similar to’’) 
Tineidae 
*Tineola uterella Walsingham; one larval case. 
Ereunetis kerri Swezey 
*Ereunetis incerta Swezey, determined by E. C. Zimmerman 
Cygnodiidae 
Petrochroa dimorpha Busck 


COLEOPTERA 


Carabidae 
*Species not yet determined; abundant under dead albatrosses and. under 
drying algal surface of dry lagoon bed. 
Staphylinidae 
*Species not yet determined; abundant under dead albatrosses and under 
drying algal surface of dry lagoon bed. 
Coccinellidae 
Pullus kinbergi (Boheman) 
Scymnus debilis Leconte 
Scymnus loewii Mulsant 
*Species not yet determined; associated with Trionymus insularis on Eragrostis, 
Cucujidae 
Cryptamorpha desjardinsi Guenée 
Silvanus surinamensis L. 
Dermestidae 
*Dermestes cadaverinus Fabricius; under dead albatross. 
Attagenus plebius Sharp 
Tenebrionidae 
Alphitobius diaperinus Panzer 
*Alphitobius piceus (Olivier); in clump of grass. 
*Blapstinus sp. (probably), determined by T. J. Spilman. 
Tribolium ferrugineum Fabricius 
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Scarabaeidae 
*Psammodius nanus DeGeer = Pleurophorus parvulus Chevrolat 
Cerambycidae 
Clytus crinicornis Chevrolat 
Chrysomelidae 
*Specimens lost; associated with Pluchea. 
Bostrichidae 
*Specimens lost; adults abundant flying at sunset one evening, 50 swept from 
air in one minute. 
Anthribidae 
*Araecerus fasciculatus (DeGeer) 
Cuculionidae 
Dryophthorus distinguendus Perkins 
Dryotribus mimeticus Horn 
Dryotribus wilderi Perkins 
Macrancylus immigrans Perkins 
Macrancylus linearis Leconte 
Oodemas laysanensis Fullaway 
Pentarthrum blackburni Sharp 
Rhyncogonus bryani Perkins 
Sitophilus oryzae (L.) 
Scolytidae 
Stephanoderes sp. 
DIPTERA 
(Determined by D. Elmo Hardy) 
Stratiomyidae 
*Brachycara latifrons James; larvae under dead albatrosses. 
Dolichopodidae 
*Chrysosoma fraternum Van Duzee 
*Hydrophorus praecox Lehman 
Phoridae 
Aphiochaeta scalaris Loew 
Milichiidae 
*Milichiella lacteipennis Loew 
Borboridae 
*Limosina ferruginata (Stenhammer) 
Limosina venalicia (Osten-Sacken) 
Geomy zidae 
*Bryania bipunctata Aldrich 
Chloropidae 
*Siphunculina signata Wollaston 
Ephydridae 
*Neoscatella sexnotata (Cresson) 
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Sarcophagidae 
*Goniophyto bryani Souza Lopez 
Calliphoridae 
*Lucilia graphita Shannon 
Lucilia sp. ? (probably) 
*Rhinia testacea Robineau Desvoidy 
Muscidae (includes Anthomyidae) 
Lispe sp. ? 
*Musca domestica L. 
*Musca vicina Macquart 
Hippoboscidae 
Olfersia fossulata Macquart 
Olfersia aenescens Thompson 
*Olfersia spinifera Leach 


HYMENOPTERA 


Formicidae Determined by M. R. Smith 
*Cardiocondyla nuda minutior; colony in stake in ground. 
Monomorium destructor (Jerdon) 
*Monomorium floricola (Jerdon); under dead albatross. 
Monomorium gracillimum (Smith) 
Monomorium minimum Buckley 
*Pheidole megacephala Fabricius 
*Plagiolepis alluaudi Emery; associated with Swissetia nigra on Cyperus 
pennatiformis, also on Ipomea pes-caprae. 
Ponera kalakauae Forel 
Ponera punctatissima schauinslandi Emery 
Tapinoma melanocephalum (Fabricius) 
*Tetramorium guineese (Fabricius); associated with Pseudococcus <citri on 
Sicyos and Pseudococcus sp. on Scaevola. 
Braconidae 
*Chelonus blackburni Cameron; single adult on Portulaca. 
*Apanteles marginiventris Cresson, determined by J. W. Beardsley; cocoons 
On leaves of Tribulus, reared from Agrotis. 
Eulophidae 
*nr. Euderus metallicus (Ashmead), determined by C. Y. Yoshimoto. 
Eupelmidae 
Eupelmus sp. 
Encyrtidae 
Ectroma sp. 
Mymaridae 
Unidentified species. 
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Preromalidae 
*Specimens not yet determined. 
Doubtful identifications (Bryan, 1926) 
Phaenopria sp. 
Tropidopria sp. 
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Recent Introductions for Biological Control in Hawaii—VI 
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(Submitted for publication January, 1961) 


This paper includes a list of new introductions and additional releases of 
beneficial organisms for biological control in Hawaii made since the last pub- 
lished listing (Davis, 1960). The list is presented in table form preceded by a few 
notes on the status of organisms recently introduced for the control of snail, 
weed and insect pests. 


Snail Pest Control 
A. Lymnaea ollula Gould (liverfluke snail) 

Sepeden macropus Walker: This introduced predator of liverfluke snails is now 
established on all major islands of the state (Oahu, Kauai, Maui and Hawaii). 
Taro [Colocasia esculenta (Linnaeus)| paddies appear to be the optimum habitat, 
but it has been recovered in stream and marsh areas on Oahu. 

This species was complemented with the release of Dictya abnormis Steyskal, 
which has not been recovered to date, and Sciomyza dorsata Zetterstedt, which 
was liberated on 8th December, 1960. According to Dr. Clifford Berg who 
collected the original stock in Denmark, S. dorsata attacks pulmonate snails that 
have either voluntarily left the water or have been stranded by receding water 
levels. This should extend the area of effective predation beyond that of S. 
macropus. 

B. Achatina fulica Bowdich (Giant African snail) 

Euglandina rosea (Ferrusac): This carnivorous species continued as the most 
adaptable and abundant predator of snail and slug pests. 

Gonaxis kibweziensis (Smith) and G. quadrilateralis (Preston): These effective 
predators were steadily increasing at most of the original release points. In 
frequent checks they were consistently observed devastating African snail egg 
clutches and feeding on juvenile Achatina up to 35 mm. long. Noteworthy were 
two field observations of G. quadrilateralis feeding on A. fulica individuals which 
measured 3 and 4 inches long respectively. A survey of all original release points 
indicated that G. kibweziensis was established in 7 of 15 release points while 
G. quadrilateralis was well established in 16 out of 21. 

Gulella wahlbergi (Krauss): This snail predator was recovered on September 
8th, 1960 in Nuuanu Valley, Oahu; the first recovery of this snail in Hawaii since 
its introduction in 1957 from Durban, South Africa. 
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Tefflus zanzibaricus alluaudi Sternberg: One adult of this predacious ground 
beetle was recovered by Insectary personnel at Mahinui, Kaneohe on 14th 
September, 1960. This species was originally introduced from Africa in 1952 and 
reintroduced in 1953, ’57 and '59. This is the second recovery of this beetle on 
Windward Oahu. 


Weed Pest Control 


Excellent progress was observed in the biological control of weed pests, 
notably lantana, Lantana camara vat. aculeata (Moldenke), and emex, Emex 
australis Steinh. Both are aggressive range pests in the State. 

On lantana, tremendous upsurges in populations of the introduced noctuid 
moth, Hypena jussalis Walker, occurred during the first and last quarters of the 
year; particularly on Hawaii, Maui and Kauai. Noteworthy on Hawaii was die- 
back of lantana to ground level which occurred near Keauhou Junction, Kona 
District, and which was attributed to incessant defoliation by the lantana tingid, 
Teleonemia scrupulosa Stal, and H. jussalis. Another defoliator, Catabena esula 
Druce, was extremely active in North Kona during the first quarter of the year 
and may be the dominating lantana insect in that region. Sparse and abnormal 
foliage seem to indicate that much plant vigor is being drained by continuous 
defoliation and that these symptoms may be a prelude to severe dieback or 
death of the plant. The pyralid moth, Syngamia haemorrhoidalis Guenée, was 
ubiquitous and dominant in some localities. 

The exotic range pest, Emex australis, was under heavy attack at Makahalau, 
4,000 ft. elevation on the Parker Ranch, Hawaii by the introduced stem boring 
and leaf feeding weevil, Apion antiquum Gyllenhal, during February and March. 
This weevil was liberated at Makahalau in 1957 in an emex infestation which 
encompassed approximately one quarter acre. Three years later a high population 
density of A. antiquum had built up and destroyed much of the emex in this 
area. From 4 pounds of infested emex stems collected at this site over 3,500 
weevils issued. : 

There were three recoveries of beneficial insects introduced for the control of 
other weed pests namely: Strepsicrates smithiana Walsingham ex foliage of Myrica 
cerifera at Hilo, Hawaii; Trichotaphe new sp; and Acinia fucata Fabricius ex foliage 
and flower heads respectively of sour bush, Pluchea odorata, at Ewa, Oahu. 


Insect Pest Control 


Aphidius smithi Sharma and Rao was introduced from California by the Ento- 
mology Department, Experiment Station of the Hawaiian Sugar Planters’ Associa- 
tion for the control of the pea aphid, Macrosiphum pisi (Harris), on alfalfa. It was 
released on 11 November in a large alfalfa field at Ewa, Oahu. On the 31st of 
December numerous parasitized aphids were observed by HSPA entomologist 
J. W. Beardsley, and the establishment of this parasite appears assured. 
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Miscellaneous 

Eleven barn owls from the Texas Zoo at San Antonio were released on Novem- 
ber 11th below the former halfway house, Old Pali Road, windward Oahu for 
rodent control. 

The exploratory phase of the Biological Control program was carried on by 
Mr. Noel Krauss and the propagation and testing of all organisms considered 
for liberation were conducted by Mr. Q. C. Chock, State Entomologist, assisted 
by C. J. Davis, Assistant State Entomologist and by Miss Mabel Chong, 
Insectary Supervisor. The assistance of collaborators in making shipments and 
determinations by the Insect Identification and Parasite Introduction Section, 
U.S. Department of Agriculture, and others is gratefully acknowledged. 
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Introduction of the Liver Fluke Snail Predator, Sciomyza 
dorsata (Sciomyzidae, Diptera), in Hawaii 


C. J. Davis, Q. C. CHOCK AND MABEL CHONG 
STATE DEPARTMENT OF AGRICULTURE AND CONSERVATION 
HONOLULU, HAWAII 


(Submitted for publication February, 1961) 


The liver fluke, Fasciola gigantica Cobbold, causes the most important parasitic 
disease of beef and dairy cattle in Hawaii. Up to 87 per cent of cattle livers are 
infested in some localities, and this results in considerable monetary loss to the 
ranch industry. The intermediate host of F. gigantica is the fresh-water snail, 
Lymnaea ollula Gould, which abounds in swamp, stream, taro and water cress 
habitats. 

Berg (1953) studied larvae of the dipterous family Sciomyzidae and recognized 
them as killers of snails. Help was solicited from him and his associates at 
Cornell University to obtain suitable marsh flies for trial on the liver fluke snail 
in the State of Hawaii. Through his efforts and those of his former assistant, 
Dr. S. E. Neff, a very efficient snail-killing fly from Central America, Sepedon 
macropus Walker, was obtained. After study and insectary propagation this species 
was released, and it is now well established on the four major islands of the 
State (Chock, et al, 1961). 

The aquatic larvae of S. macropus attack and kill active individuals of Lymnaea 
ollula in the water. Individuals of L. ollula also occur out of water, either leaving 
it voluntarily or becoming stranded in drying ponds and marshes. To bring 
predatory pressure against such exsiccated snails, the introduction of a sciomyzid 
species having terrestrial larvae seemed highly desirable. 

In connection with studies of European Sciomyzidae supported by grants 
from the National Institutes of Health and the National Science Foundation in 
1960, Dr. Berg and technical assistant L. V. Knutson searched for a promising 
terrestrial species. Sciomyza dorsata Zetterstedt was collected in Denmark, where 
its natural history was studied by Knutson. Since many of the desired attributes 
are combined in this species, it was airmailed to Hawaii in August and October. 

The first shipment consisted of five adult flies. Although progeny were 
obtained, the stock failed to respond to our methods. The second shipment 
consisted of 80 puparia, from which 61 healthy adults emerged. Propagation 
was very successful; 2,040 first generation, 6,008 second generation, and 12,592 
third generation flies were obtained. 

Under laboratory conditions here, with temperatures varying from 73 to 87 
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degrees Fahrenheit, the minimum life cycle of this species is 20 days. This cycle 
is broken down as follows: 


Preoviposition 
Egg Larva Pupa Period Total 
2 days 7 days 7 days 4 days 20 days 


The cycle is 5 or 6 days shorter than that of Sepedon macropus and the larvae 
appear to feed more voraciously than those of S. macropus on fresh-water snails. 


BREEDING METHODS 


Adults: A breeding stock of 25 adult flies is held in a wide-mouth gallon jar 
which is covered with a piece of white organdy cloth secured with a rubber band. 
The jar is placed horizontally, and a petri dish of wet, green algae or dampened 
peat moss is placed inside. Ten or 12 living liver fluke snails are placed amongst 
the moss to induce egg laying. The flies are fed daily with a mixture of honey, 
water and brewers’ yeast. This is accomplished by dotting the inside surface of 
the jar with this food by means of a small camel’s hair brush. To maintain a 
healthy colony, the flies are collected and transferred to a clean jar at least twice 
a week. Under these conditions, the adults live and oviposit for as long as 48 days. 
Eggs: The slender, white eggs are deposited singly on the algae or moss. Each day 
the vegetation, eggs, and snails are removed and fresh algae or moss and snails 
are substituted. This procedure is continued until a new breeding stock is 
desired, when the old flies are released for field colonization. The recovered eggs 
and a few small snails are placed on a layer of dampened peat moss in a glass 
tumbler. The tumbler is then covered with a piece of cloth and set aside untii 
the eggs hatch. 

Larvae: The newly hatched larvae immediately attack the snails, several being 
found commonly in one snail. The larvae are held in this manner until the 5th 
day of development, when everything in the tumbler is transferred to a gallon 
jar. Living Lymnaea, Physa and Melania snails (Melania granifera maniensis Lea 
and Melania newcombi Lea) are provided daily until pupation, usually the 7th day. 
The jar is then set aside for adult emergence. 

Although food preference tests were not conducted, it was evident from 
hundteds of feedings that S. dorsata larvae preferred these aquatic snails in the 
following order: L. ollula, Physa compacta Pease, Melania mauiensis, and M. 
newcombi. The terrestrial snails Achatina fulica Bowdich and Bradybaena similaris 
(Ferrusac) were accepted in a lesser degree. 

Puparia: Because the red or reddish brown puparia are found almost exclusively 
inside the emptied snail shells, old shells are never removed from the rearing jar 
and discarded. A few puparia are found in the moss. 

Moisture: Throughout the developmental period—from egg through the pupal 
stage—the peat moss is kept just at the point of saturation. If too much moisture 
accumulates, a bit of dry peat moss is added to absorb the excess. 
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Host RANGE TESTS AND LIBERATION 


The propagation of S. dorsata not only involved several species of aquatic 
snails but also demonstrated experimental acceptance of some terrestrial species. 
Consequently, prior toliberation, host range tests were conducted on the beautiful 
and aesthetically desirable native tree snail, Achatinella stewartii var. producta 
Reeves, and on the introduced carnivorous snails Gonaxis kibweziensis (Smith), 
G. quadrilateralis (Preston) and Exglandina rosea Ferrusac. These tests were 
summarized in a dittoed report, written by us, titled “‘Host Range Studies of the 
Introduced Liver Fluke Snail Predator, Sciomyza dorsata Zetterstedt,” and dated 
December 6, 1960. They demonstrated conclusively that under simulated natural 
conditions the native arboreal snail was not attacked. Although the terrestrial 
carnivorous snails G. quadrilateralis and E. rosea sustained minor predation, 
G. kibweziensis was unaffected. It was learned subsequently that the carnivorous 
snails often resisted attack by ingesting the attacking larvae! Since these host 
range studies indicated that S. dorsata would not jeopardize populations of the 
native tree snail and introduced carnivorous snails under natural conditions, 
this sciomyzid was released from quarantine and turned over to the insectary 
staff for propagation and liberation. 

The first release was made at Heeia, Oahu on 8 December, 1960, and since 
then many thousands have been liberated throughout the major islands of the 
State. 

The authors are indebted to C. O. Berg and L. V. Knutson for the breeding 
stock of S. dorsata, for information on its basic biology and life cycle, and for 
helpful advice on methods of propagation. 
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Forest Insects in Hawaii 


D. T. FULLAWAY 
STATE DEPARTMENT OF AGRICULTURE AND CONSERVATION 
HONOLULU, HAWAII 


(Submitted for publication December, 1960) 


The forest insects in Hawaii are especially interesting, since they are mainly 
endemic insects which have developed with the forests, concurrently with 
their natural enemies. As far as their numbers are concerned, they exhibit a 
balanced condition, with only occasional fluctuations in population density. 
Our knowledge of Hawaiian forest insects is derived from the publication FAUNA 
HAWAIIENSIS, based on the extensive investigations of Dr. R. C. L. Perkins 
during the years 1892 to 1901, and on the studies of Dr. O. H. Swezey, which 
extended over a period of nearly fifty years (1905 to 1954), and which culminated 
in the publication in 1954 of his FOREST ENTOMOLOGY IN HAWAII. 

The insects attacking the arborescent flora, as is usual with forest insects, are 
defoliators, borers, sap-suckers, leaf and stem miners, seed and bud destroyers, 
etc. As the greater part of the forest cover is composed of a relatively few plant 
species, (e. g. ohia, Metrosideros polymorpha; koa, Acacia koa; mamani, Sophora 
chrysophylla; kukui, Aleurites moluccana; naio, Myoporum sandwicense) the insects 
found on these plants represent fairly well the nature of the forest depredators. 

The koa insects are probably the most numerous. One group that occasionally 
become plentiful enough to cause noticeable damage are the geometrid loopers 
of the genus Scotorythra, of which there are many species. Curculionid weevils of 
the genus Rhyncogonus also feed on the foliage, as does Pantomorus godmani 
(Crotch), an immigrant from California; and lygaeid bugs of the genus Nysius. 
The borers are cerambycids of the genera Plagithmysus and Neoclytarlus, agly- 
cyderids of the genus Proterhinus, and the bostrichids Simoxylon conigerum Ger- 
staecker and Xylopsocus castanoptera (Fairmaire). The bark and twig-eating beetles 
include species of the anthribid genus Araecerus and species of the curculionid 
genera Dryophthorus, Antheorus and Oodemas; also many species of the ciid genus 
Cis, species of the scolytid genus Hypothenemus, and a species of the elaterid 
genus Eopenthes. Bud worms include the tortricid Amorbia emigratella Busck and 
the lycaenid Vaga blackburni (Tuely). Seed destroyers include the larvae of the 
tortricid genus Cryptophlebia. Sap-suckers include the scutellid Coleotichus black- 
burniae, White, delphacids of the genus Nesosydne, the flatid Siphanta acuta 
(Walker) (an immigrant bug from Australia), species of the cixid genus Oliarus, 
the cicadellid Nesophrosyne pluvialis, Kirkaldy, and several species of mealybugs. 
Flower and foliage feeders include various species of thrips. The termite Neotermes 
conexus Snyder feeds on dead koa wood. 
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The ohia insects are very similar in kind to those of koa, though generally 
different species. However, there is one striking difference, apparent at once to 
the collector. The ohia trees are generally covered with psyllid galls, made by 
species of the genus Trioza. Ohia is also attacked by psyllids belonging to the 
genus Kuwayama, which, however, do not make galls on this plant. 

It is not thought that the aborigines in Hawaii had any idea of insects damaging 
their forest plants. Their conception of injurious insects only went as far as their 
knowledge of the pest species encountered in their day-to-day existence, such as 
the house fly, the louse, the flea, etc. For these they had names just as they had 
for the plants, indicating they were able to distinguish them in some way one 
from another. Cooke on his 1778 voyage to Hawaii had in his crew a surgeon 
named Ellis who reported the presence of the house fly, spider, moth and dragon 
fly. Kotzebue in his voyage to Hawaii in 1824 was accompanied by Escholtz, 
who reported the presence of flies, also twenty species of beetles. Byron in his 
voyage was accompanied by Bloxam, who reported the presence of the butterfly, 
Vanessa tammeamea Escholtz. But it was seafaring men, merchants, and mission- 
aries, who came to the islands for permanent settlement, who brought about the 
gtadual civilization of the natives and introduced ideas of natural history. 
Through education and by learning to read the Hawaiians gradually became 
familiar with a conception of plant and insect combinations as host and enemy. 
David Malo, a native author, in his historical writings refers to certain well- 
known insects by name as follows: 


Dragon fly: pinao 
butterfly: okai-palele hua 
lepidoptera: lepe lepe ahina 
house fly: nalo 

wasp: nalo puka 
cockroach: _ilelu 

caterpillar: | poko pelua 
flea: ukulele 


There is another group of plants in Hawaii whose representatives are not 
generally thought of as being trees, but which do, however, have many examples 
which are arborescent. For instance, there are the tree grasses (bamboos), tree 
ferns (Cibotium, Sadleria), tree lobelias, tree lilies, coconuts and other palms, 
bananas (Musa), and other banana-like plants. These have each their respective 
insect enemies. The coconut (Cocos nucifera) exists in large groves near the sea- 
shore in many parts of the islands, and is probably a natural immigrant that has 
been washed ashore thousands of times, since the nuts float on the sea. This 
plant with its feather duster plume of foliage is continually being ravaged by the 
pyraustid leaf-roller Hedylepta blackburni (Butler) and also has been attacked 
within recent years by the coleophorid miner Agonoxena argaula Meyrick, an 
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immigrant from the south (Samoa, Fiji). Several beetles also attack coconut, 
particularly the curculionids Rhabdoscelus obscurus (Boisduval) and Diocalandra 
taitensis (Guerin). The former bores into the trunk while the latter feeds on the 
leaf blades. Both species were probably brought into the islands with introduced 
plant material. There are also three important coccids found regularly on the 
coconut. The palm mealybug, Pseudococcus palmarum (Ehrhorn), believed to be an 
immigrant, is not especially injurious except to young trees when it occurs in 
masses in the crown. Chrysomphalus ficus Ashmead, a red armored scale, is often 
an important pest; and another armored scale, Pinnaspis buxi (Bouche), is 
ubiquitous and often very damaging. The loulu palms (Pritchardia spp.) are only 
occasionally found in the forest. They are attacked by insects similar to those 
found on the coconut palm as well as several additional native species not found 
on coconut. The tree ferns Cibotium chamissoi Kaulfuss and Sadleria cyatheoides 
Kaulfuss are an integral part of our forests and have an attached insect fauna, 
species of the aglycyderid genus Proterhinus and of the curculionid genus Oodemas 
and other forest insects, also an Australian immigrant curculionid Syagrius fulvi- 
tarsis Pascoe which does considerable damage. The tree lobelias also harbor 
species of Oodemas and Proterhinus and other insects like the delphacids, Nesosydne 
spp. The bananas are attacked by pyralid leafrollers of the genus Hedylepta 
(blackburni (Butler), meyricki, musicola, maia, euryprora and fullawayi (Swezey)). 
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Potentialities for Accidental Establishment of 
Exotic Mosquitoes in Hawaii* 


C. R. JOYCE 


PUBLIC HEALTH SERVICE QUARANTINE STATION 
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
HONOLULU, HAWAII 


Public health workers frequently become concerned over the possibility of the 
introduction of exotic anophelines or other mosquito disease vectors into Hawaii. 
It is well known that many species of insects have been dispersed by various 
means of transportation and have become established along world trade routes. 
Hawaii is very fortunate in having so few species of disease-carrying or pest 
mosquitoes. Actually only three species are found here, exclusive of the two 
purposely introduced Toxorhynchites. Mosquitoes still get aboard aircraft and 
surface vessels, however, and some have been transported to new areas where 
they have become established (Hughes and Porter, 1956). 

Mosquitoes were unknown in Hawaii until early in the 19th century (Hardy, 
1960). The night biting mosquito, Culex quinquefasciatus Say, is believed to have 
arrived by sailing vessels between 1826 and 1830, breeding in water casks aboard 
the vessels. Van Dine (1904) indicated that mosquitoes were introduced into 
the port of Lahaina, Maui, in 1826 by the “Wellington.” The early sailing vessels 
are known to have been commonly plagued with mosquitoes breeding in their 
water supply, in wooden tanks, barrels, lifeboats, and other fresh water con- 
tainers aboard the vessels. 

The two day biting mosquitoes, Aedes aegypti (Linnaeus) and Aedes albopictus 
(Skuse) arrived somewhat later, presumably on sailing vessels. Aedes aegypti 
probably came from the east and Aedes albopictus came from the western Pacific. 
Reports indicate that A. aegypti was abundant in 1892 and that by 1896-97 both 
species were common pests (Perkins, 1913). All three of these mosquitoes have 
become adapted to living in close proximity to man, breeding in and around his 
place of abode, and are thus well suited to being transported along routes of 
commerce. 


Van Zwaluwenburg (1929) records a reported occurrence of an Anopheles on 
Oahu in which an anopheline thorax was identified among specimens submitted 
in a monthly sample forwarded to the U.S. Department of Agriculture for 
identification from Oahu military posts. No evidence is available to indicate 


1 Presented as presidential address at December, 1960, meeting of the Hawaiian Ento- 
mological Society. 





404 Proceedings, Hawaiian Entomological Society 


that the Anopheles species ever became established. No locally captured anopheline 
has been reported since that date. 

Although no additional species of mosquito has become accidently established 
in Hawaii since 1900, the threat of further introductions continues. In recent 
years living mosquito larvae have been found breeding in tires and other salvage 
equipment brought back from combat areas of the Pacific. Bonnet (1947) 
reported finding C. quinquefasciatus larvae in a shipment of bulldozer tires landed 
in Honolulu from Saipan. Mosquitoes are still sometimes found breeding in 
barrels and buckets on shipboard. In some southern U.S. ports they have been 
found in aircraft tires flown back from South America (Hughes and Porter, 1956). 
These authors also report that one recovery was made at the Miami airport of 
living mosquito larvae at the base of the corolla of a bird of paradise flower 
brought in from Panama. 

It is well known that mosquitoes do frequently board aircraft and hitch-hike 
considerable distances. Mosquitoes were found on 3,873 or 4.8 per cent of the 
aircraft inspected at seven U.S. ports during a ten year period, 1937-1947 
(Hughes, 1949). Seven species of mosquitoes were reported by Laird (1951) on 
aircraft arriving in New Zealand from other areas. To date a total of 62 species of 
mosquitoes have been recovered from aircraft arriving at the Honolulu Inter- 
national Airport from various areas of the world. Many of these have disease 
carrying potentials. 

There are a number of records of mosquitoes gaining access to new areas in 
the Pacific in recent years, particularly since World War II. Amopheles subpictus 
indefinitus (Ludlow) was found on Guam in 1948 and is thought to have come 
via surface craft from the Philippines during military operations (Yamaguti and 
LaCasse, 1950). It thrived on Guam and has become a common mosquito there. 
Aedes albopictus first appeared in Guam in 1944 and has flourished since that time 
(Hull, 1952). Aedeomyia catastica Knab was first taken in a light trap near Apra 
Harbor, Guam, in January of 1958, and has been taken frequently since (Nakata, 
1960). This species may have been introduced from the Philippines or the Western 
Carolines. 

Prior to December of 1941 Wake Island was free of mosquitoes. Aedes aegypti 
and Culex quinquefasciatus both gained entry and were abundant in later surveys. 
They were found breeding in abandoned Japanese concrete cisterns and storage 
drums soon after World War II (Reeves, 1953). A survey in 1949 showed Culex 
quinquefasciatus Mosquitoes to be present on Palmyra, an island also reportedly 
free of mosquitoes prior to World War II (Hu, 1949). The first records of mos- 
quitoes on Midway Island are from specimens of C. quinquefasciatus collected by 
Hadden in 1937. In 1955, Clagg reported on the abundance of Aedes albopictus 
there. According to published records mosquitoes have apparently been intro- 
duced, eradicated, and reintroduced to Kwajalein Island several times since 1951 
(Keck, 1951, Reeves, 1953, and Clagg, 1957.) 

Mote recently Aedes vigilax (Skuse) has become established in Fiji (Burnett, 
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TABLE 1. Summary of aircraft inspections. (spot-checks,) 1955 to 1959. 


Number of aircraft inspected 
Number carrying insects 

Per cent carrying insects 
Number of insects recovered 
Average number per aircraft 
Alive 237, 
Per cent alive or knock-down 
Number carrying mosquitoes 
Number mosquitoes recovered 


TABLE 2. Summary, insects from aircraft—1959 


Rank Order Total No. 


Diptera 
Coleoptera 
Hymenoptera 
Hemiptera 
Homoptera 
Orthoptera 
Lepidoptera 
Acarina (mites) 
Isoptera 

Araneida (spiders) 
Other Misc. orders (7) 
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TABLE 3. Diptera from aircraft (breakdown)—1959 


Chironomidae 
Muscidae 
Culicidae (mosquitoes) 
Drosophilidae 
Sciaridae 
Chloropidae 
Ceratopogonidae 
Anthomyiinae 
Calliphoridae 
Ephydridae 
Cecidomyiidae 
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Other Misc. families (19) 


Rank Family Total No. | No. Species 


Per cent 
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1960). The species is a salt marsh breeder and has become the worst pest 
mosquito in some coastal areas of Fiji. It is thought to have been introduced by 
aircraft from New Caledonia, where it is abundant, and where it serves as a 
vector of the New Caledonia strain of non-periodic bancroftial filariasis (Iyengar 
and Menon, 1956). A. vigilax was first noted near Suva, Fiji, in December of 
1957, and later was found along much of the coastal area of Viti Levu. It has been 
a nuisance in the vicinity of the Nandi Airport. The writer found A. vigilax in the 
vicinity of the Nandi Airport, and near the Tontouta airfield in New Caledonia 
in the fall of 1958. 


It thus appears that mosquitoes still have not lost their capacity to travel and 
to become established in new areas. It is surprising that more accidental introduc- 
tions have not taken place. For instance, why have Anopheles mosquitoes and 
malaria not become established in New Caledonia, since both are prevalent to the 
north and west in the New Hebrides, Solomon Islands and New Guinea? Much 
early World War II traffic took place between these areas. Perhaps some ecologi- 
cal or physical barrier operates naturally to keep Anopheles out. Many introduced 
species seem to have become established only after man has moved in and made 
changes in the environment. Countless introductions have no doubt failed to 
become established. 


Today surface vessels do not pose a very serious threat to Hawaii. No live 
adult mosquitoes or living larvae have been found on vessels arriving at the port 
of Honolulu for several years. Modern ocean-going vessels have enclosed water 
supplies, covered life-boats, and offer very little in the way of mosquito breeding 
possibilities. Crews and passengers ate mosquito conscious and would not 
condone a mosquito nuisance aboard ship. The widespread use of modern 
insecticides has also greatly lessened the hazard. The great distances involved 
also work to Hawaii’s advantage. Hitch-hiking adult mosquitoes tend to disap- 
pear after a vessel is out to sea a few days, and by the time a vessel reaches 
Hawaii the mosquitoes are usually dead or have disappeared, unless they are 
breeding aboard the vessel. However, we should not become too complacent. 
Surface vessels need to be watched as a potential source of exotic mosquitoes 
and should be maintained as mosquito proof and as mosquito free as possible. 
Particular attention should be paid to certain types of cargo such as old tires, 
scrap, and heavy equipment that can hold pockets of water in which mosquitoes 
may breed. Cargo of this type can also carry dry mosquito eggs which may hatch 
out later if given suitable conditions. 


Aircraft seem to pose the more immediate danger. During the last few years 
the U.S. Public Health Service and the Hawaii Bureau of Mosquito Control have 
spot-checked a number of aircraft arrivals at the Honolulu Airport from both 
foreign and domestic ports for the presence of mosquitoes. To date a total of 
62 species, all but two of which do not occur in Hawaii, have been taken from 
aircraft. Only 3.3 per cent of the mosquitoes were alive when recovered. Included 
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TABLE 4. Mosquito species most commonly intercepted on aircraft arriving at Honolulu. 


(Spot-checks) 1952 to 1960. 


Species 


Culex pipiens quinquefasciatus Say 

Culex whitmorei (Giles 

Anopheles subpictus indefinitus (Ld.)............. 
Culex annulirostris Skuse 

Aedes vexans nocturnus (Theob.)............... 
Aedes vexans vexans (Meigen) 

Culex sitiens Wiedemann 

Aedes lineatopennis (Ludlow) 

Aedes dorsalis (Meigen) 

Culex tritaeniorhynchus summorosus Dyat 

Mansonia uniformis (Theobald) 


*E—encephalitis, F—filariasis, M—malaria. 





Region Med.* 
of origin import 


Gen. 
O, A, P 
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TABLE 5. List of Anopheles species intercepted on aircraft at Honolulu, Hawaii. 


Species 


Anopheles annularis Van der Wulp 
annulipes Walker 
barbirostris Van der Wulp 
sp. near barbirostris ? 
freeborni Aitken 

litoralis King 

sp. near minimus Theobald 
nigerrimus Gil 

occidentalis Dyar and Knab 
peditaeniatus (Leicester) 
pseudopunctipennis Theobald 
punctulatus Donitz 
sinensis Wiedemann 
subpictus indefinitus (Ludlow) 
subpictus subpictus Grassi 
umbrosus (Theobald) 


Region Med. Imp. 


Ori. M, F 
M 


Austr. 

Ori. M, F 
Ori. ne 
Nea. M 
Ori. i 
Ori. 

Ori. 

Nea. 

Ori. 

Nea., Neo. 

Austr. 

Ori., Pal. 

Ori. 

Ori. Austr. 
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Ori. 


in the list are 17 species of Anopheles, 16 of Aedes, 14 of Culex and 15 species 
scattered among five other genera. The most common mosquito encountered in 
aircraft is the cosmopolitan C. quinquefasciatus, followed by Culex whitmorei 
(Giles), an abundant pest species in the Philippines. Anopheles subpictus indefinitus, 
which recently gained entry to Guam, is the most frequently encountered 
anopheline. Ten of the Anopheles species recovered are proven vectors of malaria 
in other parts of the world, and pose a threat to these Amopheles-free islands. 


Several mosquito recoveries of vector importance have been made. Anopheles 
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freeborni Aitken, a malaria vector of the western United States, has been taken 
alive on occasion. Culex tarsalis Coquillett, the principal vector of western equine 
encephalitis in the U.S., has been recovered a number of times, once alive. The 
vector of Japanese ‘““B’’ encephalitis, Culex tritaeniorhynchus summorosus Dyar, has 
arrived on aircraft from Japan and other parts of the Orient during the peak 
mosquito breeding season. Aedes vigilax, the vector of filariasis in New Caledonia 
and a recent immigrant to Fiji, is encountered frequently. Aedes vexans (Meigen) 
and its subspecies, which are abundant pests in many parts of the world, are 
frequent aircraft hitch-hikers. Aedes polynesiensis Marks, the Fijian vector of 
filariasis, has recently been encountered on aircraft from the south Pacific. 


An analysis of the recoveries indicates that mosquitoes may be recovered 
from aircraft in Honolulu during any month of the year. The ports of origin and 
call and the season of the year govern their possible presence. From the spot- 
checks April and May appear to be the low months while October and November 
are the peak months. The latter is perhaps due to the increased mosquito activity 
in the South Pacific and the season of heavy rains and typhoons in the area of 
the Philippines and Guam. 


When separated according to probable geographic origin, 22 of the species 
recovered from aircraft came from the Oriental region, 18 from the Nearctic, 
11 the Australian, 2 the Palaearctic, and the other nine are of general distribution 
or of unknown origin. Some of the specimens recovered dead were in bad 
condition and cannot be identified to species. Records indicate that mosquitoes 
may be found aboard aircraft arriving at Honolulu from any direction depending 
upon their seasonal activity and abundance. More specimens seem to come from 
the Philippines and southeast Asia, probably because mosquitoes are more 
abundant both in number of individuals and in numbers of species in this area. 
In relation to the volume of traffic the number of mosquitoes coming from the 
mainland United States is relatively small in comparison to that from foreign 
areas. Normally mosquitoes are relatively scarce in the vicinity of the major 
United States west coast ports. 


A tabulation of the ports of origin and call of foreign commercial aircraft 
arrivals during a six months period in 1957 indicates 965 stopping at Wake 
Island, 739 at Tokyo, Japan, 234 at Guam, 234 at Nandi, Fiji, 229 at Sydney, 
Australia, 173 at Manila, P. I., 107 at Canton Island, and 201 from 21 other ports 
throughout the Pacific area. With the advent of jets since that time, Wake and 
Canton Islands are being bypassed by many aircraft so these ports are assuming 
less importance. From the volume of traffic and the mosquito problems con- 
cerned, Japan, Fiji, Guam, and the Philippines seem our major areas of concern. 


Mosquitoes follow the rule that the faunas of Pacific islands are progressively 
more impoverished with less development of endemic faunas from the west 
toward the east. In the South Pacific area 313 species of mosquitoes are definitely 
known to occur, with strong affinities to those of the Indo- Malayan area (Iyengar, 
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TABLE 6. List of Aedes species intercepted on aircraft at Honolulu, Hawaii. 


Species Region Med. Imp. 


Aedes albopictus (Skuse) BY? 
dorsalis (Meigen) E 
lineatopennis (Ludlow) F 
pampangensis (Ludlow) 
species near pandani Stone 
polynesiensis Marks 
sollicitans (Walker) 
squamiger (Coquillett) 
sticticus (Meigen) 
species near sticticus (Meigen) 
taeniorhynchus (Wiedemann) 
vexans vexans (Meigen) 
vexans nocturnus (Theobald) 
vexans nipponii (Theobald) 
vigilax (Skuse) 
species ? 


. 


“> Ow 





2 2gnrgz ere a2 an 2 BRR Se & RR 


>: OVPRPAZZZZZZ 


*D—dengue, Y—yellow fever. 


TABLE 7. List of Culex species intercepted on aircraft at Honolulu, Hawaii. 


Species Region Med. Imp. 


Culex annulirostris Skuse A, O F?,E? 

sp. near annulirostris oa 
near brevipalpis (Giles) O,A 

female Theobald O 
peus Speiser N 
pipiens pipiens Linnaeus Gen. 
pipiens quinquefasciatus Say Gen. 
sitiens Wiedemann A, O,E 
tarsalis Coquillett N 
tritaeniorhynchus summorosus Dyat 
whitmorei (Giles) 
sp. near whitmorei 
sp. near sitiens Wiedemann 
species ? 


tri tri 


2 PA iis: - 
. ~/! a 


1960). In the Philippines 239 species are known (Stone, Knight, and Starcke, 
1959). Japan has 51 species (LaCasse and Yamaguti, 1950), Fiji 20, Guam 12, 
Samoa 12, and Wake 2. Most of the species probably progressed across the 
Pacific via island stepping stones. In the other direction, 141 species are reported 
in North America north of Mexico (Carpenter and LaCasse, 1955). 

Some of the important mosquito-borne diseases and vector mosquitoes which 
we wish to keep out of Hawaii are: 

1. Malaria— Anopheles sinensis Wiedemann, the principal vector in Japan and 
Korea; Anopheles minimus flavirostris (Ludlow), the important vector in the Philip- 
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pines; Anopheles farauti Laveran and A. punctulatus DOnitz of the South Pacific; 
Anopheles freeborni Aitken, A. quadrimaculatus Say, A. pseudopunctipennis Theobald, 
and A. albimanus Wiedemann, vectors in North America. 

2. Encephalitis— Culex tarsalis Coquillett, the vector of western equine en- 
cephalitis and Culiseta melanura (Coquillett), principal vector of eastern equine 
encephalitis in the United States; Culex tritaeniorhynchus summorosus Dyar, the 
chief vector of Japanese ‘‘B’’ encephalitis; and Culex annulirostris Skuse, the 
vector of Murray Valley encephalitis of Australia. 


3. Filariasis—Aedes vigilax (Skuse), vector in New Caledonia; Aedes poly- 
nesiensis Marks of Fiji and Samoa; other Aedes of the scutellaris complex; Mansonia 
uniformis Theobald and some Anopheles and Culex species which serve as vectors 
in the South Pacific and Southeast Asia areas. 


From the number of specimens recovered from aircraft, the abundance of 
traffic, and the suitability of Hawaiian climate and ecology, I might venture a 
guess as to the mosquito species most likely to be accidently introduced to 
Hawaii. Aedes vexans (Meigen), a rain pool and flood water breeding pest species, 
seems the first choice, with the subspecies mocturnus (Theobald) of Guam and 
Fiji being the most readily adapted to conditions in Hawaii. Next might come 
Culex annulirostris, which is one of the most common mosquitoes of Guam, 
Fiji, and the South Pacific, and one which will breed in a very wide variety of 
larval habitats from muddy marshes, fresh ground water pools, to rock holes. 
Aedes vigilax, Aedes sollicitans (Walker), or another of the salt marsh breeders 
might gain a foothold with the extension of salt marsh areas. Anopheles subpictus 
indefinitus appears to be the most imminent Anopheles. 


Several factors operate to prevent the establishment of exotic species in Hawaii. 
At the port of departure efforts are made to keep mosquitoes from getting 
aboard the aircraft in the first place. Basic sanitation and sanitary engineering 
practices have improved considerably in recent years. The World Health Organ- 
ization through the International Sanitary Regulations promotes the establish- 
ment of International Airports as sanitary airports where control efforts seek to 
keep vector species at a minimum (1957). 


If mosquitoes do get aboard aircraft an additional toll is taken enroute. 
Airline crews and passengers are mosquito conscious and will not condone a 
mosquito nuisance aboard aircraft. Spraying at time of departure or enroute will 
knock-down any living mosquito, if properly applied. The Public Health Service 
requires that all foreign arrivals at Honolulu be disinsected if they originate at 
ports between 45 N and 45 S latitude (Surgeon General, 1955, Foreign Quar- 
antine Circular #76, 1960). A minimum of 5 grams of a recommended aerosol 
formulation per 1000 cu. ft. with a 3 minute exposure time is required as sufficient 
to kill mosquitoes. The Hawaii State Department of Health likewise requires 
the disinsecting of all aircraft arriving in Hawaii from any possession, territory, 
state, or district of the United States (1954). 
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TABLE 8. Other genera and species of mosquitoes intercepted on aircraft at Honolulu, Hawaii. 


Species Region Med. Imp. 


Aedeomyia catasticta Knab A, O a 
Culiseta incidens (Thomson) E? 
E 


ZZ 


“ inornata (Williston) 
“species ? 
Chaoborinae species 


Psorophora signipennis (Coquillett) 
Mansonia crassipes (Van der Wulp) 
. dives (Schiner) 
uniformis (Theobald) 
sp. near = 
(Coquillettidia) sp. ? 


- 


>OO0 





: OP PZZZ: 





At the port of arrival an inspection and an additional treatment is performed. 
The U.S. Department of Agriculture applies a spray to the aircraft after discharge 
of passengers on all foreign arrivals (except arrivals from Japan during the winter 
months). This spray is designed to kill other insects of agricultural importance 
more resistant than mosquitoes. No mosquitoes have been found to survive this 
heavier dosage of 30 grams per 1000 cubic feet. 


Even if a mosquito survives all of these hazards, it may still encounter difficul- 
ties in becoming established. The fertile female must find a suitable habitat in 
which to lay eggs where they will hatch and the larvae can develop. Such a 
habitat may not be present at the particular time the mosquito arrives. Competi- 
tion with already established species is often keen, and parasites and predators 
may cause heavy mortality. Although it is possible for a single fertilized female 
to establish an infestation, successful introductions are usually accomplished 
after a species has arrived several times in numbers. 


Other factors make it difficult for mosquitoes to establish themselves near the 
Honolulu Airport. The airport is located on a rather barren area on the drier 
leeward side of the island, and the normal prevailing trade wind blows out to sea. 
The coral fill soil is quite porous allowing water to percolate away rapidly thus 
leaving few pools of standing water for any lengthy period. In most areas of 
Hawaii there is a steep slope from the mountain tops to the sea which results in 
rapid run-off of water. Tidal fluctuation is small and alluvial flats are not exten- 
sive; thus Hawaii has few salt marsh areas of any size. However, mangrove trees 
are becoming established in a few areas in the islands and seem to be extending 
their range, thus increasing tidal salt marsh areas. 


And finally, surveillance and control operations are continually practiced in 
the airport vicinity. Possible mosquito breeding sites are checked each month 
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and treated when necessary. A mosquito light trap is kept in continuous oper- 
ation at the airport as a surveillance measure, to check on the mosquito activity 
and to detect any exotic species which might have become established. A new 
arrival could no doubt be eradicated before it had a chance to become firmly 
established. 


In summary, mosquitoes do get aboard ships and planes and have become 
established in new areas. Some occasionally reach Hawaii in viable condition. 
Sixty two different species have been identified from arriving aircraft in recent 
years. It is possible for new exotic mosquitoes to become established here, 
although none have succeeded in recent years in spite of the tremendous wartime 
trafic and increasingly numerous postwar arrivals. With the continuance of 
present precautions and the improvement of sanitation and control about air- 
fields, the danger does not appear to be extremely great. With aircraft coming 
faster and from greater distances the threat will probably increase. Insects can 
now come on direct flights from almost any part of the world, whereas formerly 
they approached in short hops via island stepping stones. 
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Insects from Aitutaki, Cook Islands 


N. L. H. Krauss 
STATE DEPARTMENT OF AGRICULTURE AND CONSERVATION 
HONOLULU, HAWAII 


(Submitted for publication November, 1960) 


The following insects were collected by the writer on Aitutaki Ialand, Aitutaki 
Atoll, Cook Islands during January-February, 1960. A species of Pseudococcus and 
one Dacus were obtained on Akaiami islet in the same atoll as noted below. 
Determinations were kindly made by the following specialists of the Entomology 
Research Division, U.S. Department of Agriculture: H. W. Capps, W. A. 
Connell, R. H. Foote, A. B. Gurney, K. V. Krombein, H. Morrison, C. F. W. 
Muesebeck, K. O’Neill, L. M. Russell, C. W. Sabrosky, M. R. Smith, T. E. Sny- 
der, T. J. Spilman, A. Stone, L. M. Walkley, D. M. Weisman and W. W. Wirth. 
Dr. E. A. Chapin identified the coccinellids and Dr. D. Elmo Hardy the tephritid 
fly. 

Additional material, not identified as yet, has been placed in the collections 
of the Bernice P. Bishop Museum, Honolulu. 

Aitutaki Atoll consists of the main, mostly volcanic, island of Aitutaki and 
several small coral islets on the ring of coral reef which surrounds the lagoon. 
The area of the main island is a little over 6 square miles (3,946 acres) and the 
total area is about 7 square miles. Maungapu on the main island, 390 feet high, 
is the highest point. The mean annual rainfali for the 36 years of record by the 
New Zealand Meteorological Service is 78.11 inches. Copra, oranges and toma- 
toes are grown for export. Population of the atoll in 1958 was 2,430. 


ORTHOPTERA 
Blattidae 
Graptoblatta notulata (Stal). 
Gryllidae 
Cycloptilum sp. 
DERMAPTERA 
Chelisochidae 
Chelisoches sp. (not C. morio (F.)). 


ISOPTERA 
Kaloterinitidae 
Cryptotermes domesticus (Haviland). An Indo-Malayan and Papuan species. 
In plywooddesk. 
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THYSANOPTERA 
Phlaeothripidae 
Diceratothrips sp. On dead leaves. 
Haplothrips gowdeyi (Franklin). Swept from grass. 
Thripidae 
Apparently Thrips sp. of the T. florum Schmutz-Taeniothrips hawaiiensis 
(Morgan) complex. On Pendanus flowers. 


HOMOPTERA 


Aleyrodidae 

Orchamoplatus mammaeferus (Quaintance & Baker). On orange leaves. 
Aphidae 

Aphis gossypii Glover. On leaves Hibiscus tiliaceus L. 

Rhopalosiphum maidis (Fitch). On grass. 


Coccoidea 

Icerya seychellarum (Westwood). On branches Acacia farnesiana (L.). 

Phenacaspis sp. On Pandanus leaf. 

Pinnaspis sp. On coconut and pineapple leaves. 

Pseudococcus sp. Akaiami islet, on base of coconut leaf. 

Pseudococcus sp. On aerial roots Ficus sp. 

Pseudococcus sp. On coconut leaf. 

Pseudococcus (Planococcus) citricus Ezzat & McConnell. (Tentative 
determination). On leaves Eugenia cumini (L.) Druce. On long-podded 
bean plant. 


COLEOPTERA 
Cerambycidae 
Prosoplus sp. probably samoanus Aurivillius. 
Sciadella sp. possibly variabilis Aurivillius . 
Undetermined cerambycid larvae. Boring under bark of live branch late 
Valencia orange tree. 
Coccinellidae 
Coccinella repanda Thunberg. 
Cryptolaemus montrouzieri Mulsant. 
Rodolia cardinalis (Mulsant). 
Scymodes sp. 
Elateridae 
Conoderus sp. 
Nitidulidae 
Carpophilus dimidiatus (F. ) 
Tenebrionidae 
Tribolium castaneum (Herbst. ) 
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LEPIDOPTERA 


Lycaenidae 
Catochrysops sp. 
Phycitidae 
Ephestia cautella (Walker). Larvae in stored peanuts in the shell. 


Tortricidae 
Undetermined larvae. Folding young mango leaves. 


DIPTERA 
Culicidae 
Aedes polynesiensis Marks. Abundant and annoying in wooded areas in 
daytime. 
Muscidae 
Musca sorbens Wiedemann. Abundant and annoying. 
Stratiomyidae 
Hermetia illucens (L.) 
Syrphidae 
Xanthogramma scutellaris (F.) 
Tephritidae 
Dacus melanotus Coquillett. Akaiami islet, Jan. 22. 
Paroxyna sororcula (Wiedemann). 


HYMENOPTERA 
Apidae 
Apis mellifera L. 
Braconidae 
Agathis sp., apparently new. 
Evaniidae 
Evania appendigaster (L.) 
Formicidae 
Cardiocondyla nuda nereis Wheeler. On plants. 
Tetramorium simillimum (F. Smith). On toadstools. 
Ichneumonidae 
Idechthis canescens (Gravenhorst). 
Megachilidae 
Megachile umbripennis Smith. 
Sphecidae 
Pison hospes Smith. 
Sceliphron caementarium (Drury). 
Vespidae 
Pachodynerus nasidens (Latreille). 
Pachymenes bicinctus (F.). 
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Polistes macaensis (F.)? 
Polistes olivaceus (De Geer). 
Rygchium rufipes (F.). 


A fungus found on leaves of sugar cane on the main island in February has 
been identified as Helminthosporum sacchari (Brede de Haan) Butler by the 
National Fungus Collections, U.S. Department of Agriculture. 
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Hawaiian Sarcophagidae (Diptera) 


H. DE Souza LOPES 
INSTITUTO OSWALDO CRUZ 
RIO DE JANEIRO, BRASIL 


(Submitted for publication November, 1960) 


Among the sarcophagid flies I received for study from the University of 
Hawaii I found two female specimens of Chaetoravinia anandra Dodge. This 
species was described from the USA and Canada and not previously reported 
from the Hawaiian Islands. A key for identification of the 14 species now known 
from Hawaii is given here, based mainly on external characters: 


1. Arista bare; abdominal sternites 3 and 4 covered by tergites 
Arista plumose; abdominal sternites exposed 
. Head hemispherical, eyes very large; male genital segments reduced. . 
Pachyophthalmus alienus Dodge 
Head sub-quadrate, eyes normal; male genital segments well developed, 
the first with two transverse rows of bristles. Goniophyto bryani Lopes 
. Wing vein R, with setae 
Wing vein R, bare 
. With three strong postsutural dorsocentral bristles, equidistant from 
each other; female tergite 6 plus 7 composed of two separate plates. . 
Helicobia morionella Aldrich 
With four postsutural dorsocentral bristles, only the posterior two 
strongly developed; female tergite 6 plus 7 entire 


. Presutural dorsocentral bristles all strongly developed; female 8th tergite 
represented by two lateral crescent-shaped plates 
Un enalnik @ AL ait ope ele ey abies ieee Chaetoravinia anandra Dodge 


Presutural dorsocentral bristles not differentiated; female 8th tergite 
represented by dorsal plates. Phytosarcophaga gressitti (Hall & Bohart) 


. Propleura with setae, sometimes very scarce 
Boettcherisca peregrina (Robineau-Desvoidy) 


. Male genital segments very large; male hind femur spined on ventral 
side; female genital sternites almost as large as tergites 
Hystricocnema plinthopyga (Wiedemann) 
Male genital segments and female genital tergites normal; male hind 
femur not spined 
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8. Presutural acrostichal bristles strong; female 8th tergite conspicuous, 
composed of two lateral crescent-shaped plates 
Ravinia lherminieri (Robineau-Desvoidy) 
Presutural acrostichal bristles small or absent 
. Antennae and palpi red. . Parasarcophaga (Jantia) ruficornis (Fabricius) 
Antennae and palpi grey or black 
. Second male genital segment and female genital segments pale 
Genital segments of both sexes black or reddish black 
. Genae with black setae anteriorly; theca of penis much reduced; female 
genital tergite with hind margin excised at middle 
Bercaea haemorrhoidalis (Fallen) 
Genae with a few black setae near eyes only; theca of penis elongate; 
female genital tergite with margins entire 
....Parasarcophaga (Thomsonea) argyrostoma (Robineau-Desvoidy) 
. Forcipes superiores with conspicuous tuft of setae near apex, margins of 
tergite 6 plus 7 of female entire, folded, with sides of hind margins 
nearly parallel Seniorwhitea orientaloides (Senior-White) 
Forcipes superiores without tuft of setae near apex; female tergite 6 plus 7 
with sides of hind margin divergent 
. Ventralia of penis pedunculate; hind margin of female tergites 6 plus 7 
interrupted at center; hind margin of sternite 8 straight 
Parasarcophaga (5. str.) albiceps (Meigen) 
Ventralia of penis not pedunculate; female tergites 6 plus 7 with hind 
margin entire, sternite 8 with concave margin 
Parasarcophaga (Liosarcophaga) misera (Walker) 


Pachyophthalmus alienus Dodge 
Amobia (Pachyophthalmus) sp.? Hatdy, 1952:477. 
Pachyophthalmus alienus Dodge, 1953:131, figs. 1-4. 
Specimens examined; three males (paratypes), Oahu Country Club, Honolulu, 
III. 1952. 
Geographical distribution: Hawaii. 


Goniophyto bryani Lopes 
Goniophyto bryani Lopes, 1938:195, figs. 


Specimens examined: male and female, Johnston I., Bryan 18. VII. 1923. 
two males, French Frigate, Bryan, 24. IV. 1923, all in the collection of “Instituto 
Oswaldo Cruz” (paratypes). 

Geographical distribution: Johnston I., Leeward Hawaiian Islands. (Has been 
reported from Laysan and Midway in addition to French Frigate). 
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Helicobia morionella (Aldrich) 

Helicobia surrubea Aldrich, 1916:154, figs. 72 (nec Wulp). 
Helicobia morionella Aldrich, 1930:31. 

Helicobia helicis Williams, 1937:362 (nec Townsend). 

Specimens examined: OAHU: male, Halemano, D. E. Hardy, 1953: male, 
three females, Waimanalo, D. E. Hardy, 21 to 31. I. 1951; male, Poamoho, 
D. E. Hardy, 9. XI. 1951; three males, three females, Ewa Coral Plain, J. W. 
Beardsley, X. 1955; male, female, Manoa Val. I. 1951; three females, Mc. 
Tantalus, M. Fujikawa, D. E. Hardy, 28. X. 1950, XII. 1958, V. 1949; male, 
Waipahu, M. J. Tangi; two females, Kailua, T. A. Jones, II. 1958, ex pupa 
Spodoptera mauritia; male, ten females, Honolulu, D. E. Hardy, XI. 1958, IV. 
1951, V. 1952 (some specimens from dead snails), Waikiki, D. E. Hardy, VIII, 
1949. 

MOLOKAI: six males, seven females, Wailua Beach, D. E. Hardy, VII. 1952. 

KAUAI: male, Kokee, 3,600 ft., D. E. Hardy, VII. 1952; male, Eleele, M. 
Fujikawa, 29. XII. 1950. 

MAUI: female, Holua, Haleakala Crater, 6,500 ft., C. R. Joyce, VI. 1951; 
female, Hana, H. A. Bess, 23. IX. 1951. 

HAWAII: male, Puu Kalopa, D. E. Hardy, X. 1952; female, Kaiholena, 
Kohala Mt., D. E. Hardy, VIII. 1952, 4,000 ft.; three males, female, Mauna 
Loa, 4,000 ft., W. C. Mitchell, VIII, 1952; five males, female, Bird Park, Kilauea, 
D. E. Hardy, VIII, 1952; male, female, Hualalai, 4,600 ft., D. E. Hardy, VII. 
1953; male, Kamuela, D. E. Hardy, VIII. 1952; male, two females, Kaula 
Gulch, D. E. Hardy, VIII. 1952; two males, female, Hawaii Nat. Park, 4,000 ft., 
H. A. Bess, VIII. 1952. 

Geographical distribution: North, Central, and South America, Hawaii. 


Phytosarcophaga gressitti (Hall & Bohart) 
Sarcophaga gressitti Hall & Bohart, 1948:131, pl. 13. 

Specimens examined: KAUAI: three males, five females, Haena, on beach, 
D. E. Hardy, VIII. 1953. 

OAHU: male, Waimanalo, M. Adachi, XI. 1951. 

Geographical distribution: Micronesia, Hawaii. 


Seniorwhitea orientaloides (Senior-White) 
Sarcophaga orientaloides Senior-White, 1924:244, fig. 31. 
Sarcophaga simia Rohdendorf, 1930:315, fig. 1. 

Specimens examined: OAHU: three males, Honolulu, D. E. Hardy, IV. 1950, 
XV XII. 1950; female, Manoa Val., E. H. Bryan; female, sugarcane, VIII. 1950; 
male, Waianae, D. E. Hardy, II. 1952; male, Poamoho, D. E. Hardy, 19. XI. 1948. 

KAUAI: male, Kalalau, D. E. Hardy, 19. VIII. 1953. 

Geographical distribution: India, Ceylon, Siam, Burma, China, Hawaii. 
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Boettcherisca peregrina (Robineau-Desvoidy) 
Myophora peregrina Robineau-Desvoidy, 1830:356. 
Sarcophaga fuscicauda Boettcher, 1912:169, fig. 3. 
Sarcophaga hutsoni Parker, 1923:127, fig. 4. 

Specimens examined: OAHU: three females, Mt. Kaala, D. E. Hardy, V. 1952; 
female, Mt. Kaala, M. Tamashiro, V. 1952; male, Mt. Tantalus, Y. Tanada, 
29. IV. 1939; female, Honolulu, I. 1947. 

MOLOKAI: male, Keopukoloa, D. E. Hardy, VII. 1952. 

KAUAI: female, D. E. Hardy, VII. 1952; male, Kalalau, D. E. Hardy, VIII. 
1953. 

Geographi¢al distribution: China, Japan, Volcano Is., Bonin Is., Mariana Is., 
Formosa, Hainan, India, Ceylon, Australia, New Guinea, New Britain, Samoa, 
Gilbert Is., Hawaii. 


Chaetoravinia anandra Dodge, (fig. 1, A-D) 
Chaetoravinia anandra Dodge, 1956:187, fig. 15. 

A very characteristic species because of the shape of the genital sternites of 
female, specially of the last which is trapezoidal, bearing internally, near the 
lateral margins, an elongate bar with hairs (fig. 1, A-D). The figured specimen 
is an anomalous one having the lateral production only on the left side. Only 
females are known. 

Material examined: MOLOKAI: female, Puu O Kaeha, D. E. Hardy, VII. 
1953. 

MAUI: female, Paliku, Haleakala Crater, 6,500 ft., D. E. Hardy, VI. 1953. 

Geographical distribution: U.S., Canada, Hawaii. 


Ravinia lherminieri (Robineau-Desvoidy) 
Myophora lherminieri Robineau-Desvoidy, 1830:329. 
Sarcophaga anxia Walker, 1849:818. 
Sarcophaga querula Walker, 1849:821. 
Sarcophaga avida Walker, 1849:822. 
Sarcophaga rediviva Walker, 1849:823. 
Sarcophaga rabida Walker, 1849:823. 
Sarcophaga acerba Walker, 1849:824. 
Sarcophaga aspera Walker, 1849:825. 
Sarcophaga comes Walker, 1852:323. 
Sarcophaga pallinervis Thomson, 1869:535. 
Sarcophaga communis Parker, 1914:253, fig. 120. 
Sarcophaga lherminieri Aldrich, 1930:13 (types examined). 
Material examined: OAHU: six males, female, Waimanalo, D. E. Hardy, 
21. I. 1951, 17. VI. 1949, 31. I. 1951; male, three females, H. Severin, 10. I. 1912, 
28. III. 1912; male, Makalapa, D. E. Hardy, VI. 1952; four males, two females, 
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Honolulu, D. E. Hardy, III. 1959; female, Waipio, D. E. Hardy, XII. 1952; 
female, Manoa Val., D. E. Hardy, IX. 1951; male, female, Poamoho, W. C. 
Mitchell, III. 1952; male, Waipahu, M. J. Tanji, IV. 1952; male, female, Waikiki, 
D. E. Hardy, VIII. 1949. 


Fic. 1. Chaetoravinia anandra Dodge, female: a, genitalia; b, eighth tergite and anal 
segment; c. genital sternites; d, last genital sternite. 
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KAUAI: four males, female, Kokee, 3,600 ft., D. E. Hardy, VII. 1952; male, 
Hanalei, D. E. Hardy, VII. 1952; two females, Haena, D. E. Hardy, VIII. 1953; 
two males, Kalalau, D. E. Hardy, VII. 1953, Swezey, 20. VIII. 1921. 

MOLOKAI: two males, female, Wailua Beach, D. E. Hardy & M. Tamashiro, 
VII. 1952; three males, two females, Maunahui, D. E. Hardy, VII. 1952; female, 
Maunawainui Val., D. E. Hardy, VII. 1952; two females, Keopukaloa, M. 
Tamashiro, VII. 1952; male, female, Puu Kaeo, D. E. Hardy, VII. 1952; ten 
males, Puu O Kaeha, D. E. Hardy, VII. 1953; three males, female, Puu Kolekole, 
D. E. Hardy, VII. 1952; male, female, Puu Niauniau, 6,500-7,000 ft., D. E. 
Hardy, VII. 1956; female, Mapulehu, Y. Tanada. 

HAWAII: three males, two females, Kaiholena, Kohala Mt., 4,000 ft., D. E. 
Hardy, VIII. 1952; male, Pauahi, 4,200 ft., D. E. Hardy, VIII. 1956; male, 
female, Kilauea, Bird Park, D. E. Hardy, VII. 1953; male, Upper Olaa, D. E. 
Hardy, 1949; female, Captain Cook, D. E. Hardy, 1949; male, Waipoi Val., 
D. E. Hardy, VIII. 1952; male, three females, Hualalai, 4,600 ft., D. E. Hardy, 
VIII. 1952; male, two females, Kukaiau, D. E. Hardy & W. C. Mitchell, VIII. 
1952; three males, three females, Parker Ranch, Kohala, H. A. Bess, III. 1952 
(reared). 

MAUI: male, two females, Makamakaole Val., D. E. Hardy; two males, 
female, Haleakala, W. C. Mitchell, VIII. 1951; seven males, female, Paliku, 
Haleakala crater, C. R. Joyce, VI. 1953; two males, Waikamoi, 4,000 ft., D. E. 
Hardy, VII. 1958; eight males, seven females, Paliku, Haleakala crater, D. E. 
Hardy & M. Tamashiro, VI. 1953. 

Geographical distribution: North America, Hawaii. 


Hystricocnema plinthopyga (Wiedemann) 

Sarcophaga plinthopyga Wiedemann, 1830:360. 

Sarcophaga tripartita Wulp, 1896:284. 

Sarcophaga robusta Aldrich, 1916:269, fig. 128. 

Sarcophaga plinthopyga Aldrich, 1924:210 (type examined). 
Sarcophaga quadriforceps Curran, 1932:365, fig. 

Sarcophaga khalili Salen, 1936:234, fig. 1. 

OAHU: male, Honolulu, J. F. Illingworth; male, Poamoho, W. C. Mitchell, 
I. 1952. 

KAUAI: male, female, Kawaikoi Stream, 3,700 ft., D. E. Hardy, VIII. 1953; 
female, Kokee, Swezey, 23. VIII, 1921; female, Kokee Val., D. E. Hardy, VIII. 
1953; male, female, Kalalau, D. E. Hardy, VIII. 1953; female, Waipoo Falls, 
D. E. Hardy, VIII. 1953. 

MAUI: three males, Haleakala Crater, C. R. Joyce, VI. 1953. 

LANAI: male, Puunene, 2,500 ft., D. Wilton, VI. 1953. 

Geographical distribution: Central and South America, Galapagos, Is., Hawaii. 
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Bercaea haemorrhoidalis (Fallen, 1816) 

Musca haemorrhoidalis Fallen, 1816:236. 

Sarcophaga cruentata Meigen, 1826:28. 

Sarcophaga georgina Wiedemann, 1830:357. 
Sarcophaga nurus Rondani, 1860:392 (p. part.) 
Sarcophaga haemorrhoidalis Boettcher, 1913:10, fig. 37. 

Specimens examined: OAHU: two males, female, Honolulu, J. F. Illingworth; 
two males, Honolulu, D. E. Hardy, III. 1950; two females, Poamoho, W. C. 
Mitchell, I. 1952; male, H. Severin, 2. I. 1912; female, 28. XII. 1953. 

LANAI: male, 2,500 ft., D. E. Hardy, VI. 1953. 

MOLOKAI: female, Maunawainui, M. Tamashiro, VII. 1952. 

Geographical distribution: Europe, Asia, Africa, North and South America, 
Hawaii. 


Parasarcophaga (s. str.) albiceps (Meigen) 

Sarcophaga albiceps Meigen, 1826:22. 

Sarcophaga albiceps Boettcher, 1912:729, fig. 24. 
Sarcophaga knabi Tanada, 1950:31 (nec Parker). 

Species examined: OAHU: two males, four females, Honolulu, I. 1950, 
IV. 1950, I. 1952, I. 1957; three females, Honolulu, B. Hanaoka, 4. IV, 26. V., 
2. VI. 1936; female, Honolulu, R. T. Fujio, 29. V. 1936; five males, four females, 
Maunawili, P. L. Gow, XII. 1960; male, two females, Poamoho, W. C. Mitchell; 
female, Waimanalo, D. E. Hardy, 22. I. 1951; female, Koko Head, 11. I. 1960. 

MAUI: male, Hana, C. R. Joyce, VI. 1959. 

HAWAII: male, Hilo, II. 1950. 

Geographical distribution: Europe, Egypt, Algeria, Palestine, Siberia, China, 
Formosa, Japan, India, Burma, Java, Sumatra, Philippine Islands, New Guinea, 
Hawaii. 


Parasarcophaga (Liosarcophaga) misera (Walker, 1849) 
Sarcophaga misera Walker, 1849:829. 

Sarcophaga dux Thomson, 1868:534. 

Sarcophaga subtuberosa Parker, 1917:89, fig. 1. 

Sarcophaga ceylonensis Curran, 1929:10. 


Specimens examined: OAHU: two males, Honolulu (ex Achatina fulica), M. S. 
Adachi, II. 1952; five males, four females, Mt. Tantalus, XII:'1958. 

MOLOKAI: male, female, Wailua Beach, M. Tamashiro, VII. 1952. 

KAUAI: four males, four females, Wailua Ranch, 12. II. 1940 (reared); male 
Haena, D. E. Hardy, VIII. 1953. 

Geographical distribution: Australia, India, Ceylon, Java, Philippine Is., 
Formosa, Samoa, Mariana Is., Caroline Is., Wake, Marshall Is., Gilbert Is., 
Hawaii. 
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Parasarcophaga ( Jantia) ruficornis (Fabricius) 
Musca ruficornis Fabricius, 1794:314. 
Sarcophaga ruficornis Boettcher, 1913:370. 
Sarcophaga rufwornis Parker, 1917:97, fig. 5. 
Specimens examined: OAHU: female, Honolulu, D. E. Hardy, VI. 1950. 
KAUAI: two males, female, Wailua, D. E. Hardy, 11. XII. 1940 (reared); 
female, Kapaa, F. G. Holdaway, 21. XII. 1940. 
Geographical distribution: East Indies, India, Formosa, Philippine Is., Moluc- 
cas, Brasil, Mariana Islands., Hawaii. 


Parasarcophaga (Thomsonea) argyrostoma (Robineau-Desvoidy, 1830) 
Myophora argyrostoma Robineau-Desvoidy, 1830:340. 

Sarcophaga georgina Wiedemann, 1830: (p. part.) 

Sarcophaga nurus Rondani, 1860:392 (p. part.) 

Sarcophaga barbata Thomson, 1869:533. 

Sarcophaga falculata Pandelle, 1896:185. 

Sarcophaga argentina Brethes, 1916:142. 

Sarcophaga argyrostoma Seguy, 1941:77, figs. 65-70 (type examined). 

Specimens examined: OAHU: male, D. E. Hardy, VIII. 1950 (sugar cane); 
three males, J. F. Illingworth, XII. 1914; male, J. F. Illingworth (on dead Roach), 
IX. 1915; male, H. H. Severin, 8. IV. 1911; male, female, Honolulu, J. F. 
Illingworth; female, Honolulu, D. E. Hardy, 4. IX. 1950; male, Honolulu, 
C. Schmidt, 24. II. 1932; female, Honolulu, J. F. Illingworth, (ex dead cock- 
roach), 30. I. 1916; male, Koko Head, H. Look, 11. I. 1950; female, Waipio, 
D. E. Hardy. 

LANAI: two males, Puunene, 2,500 ft., D. E. Hardy & D. Wilton, VI. 1953. 

Geographical distribution: North America, Argentine, Chile, Europe Africa, 
India, Marshall Is., Hawaii. 
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Indian Plants of Entomological Interest in Hawaii* 


T. NISHIDA? 


HAWAII AGRICULTURAL EXPERIMENT STATION 
UNIVERSITY OF HAWAII 
HONOLULU, HAWAII 


(Submitted for publication November, 1960) 


Some of the features of India that impress a foreigner are the great ranges of 
rainfall, temperature, and topographic features. These variations are manifested 
in the great diversity of vegetation. It has been stated that India, with its 2,500 
species of indigenous trees, has the most diverse natural vegetation in the world 
(Chatterjee, 1953). During my ten-month sojourn there, it was indeed surprising 
to find in India many plants found in Hawaii. The purpose of this paper is to 
present an annotated list of plants common to both Hawaii and India which are 
of interest entomologically. Included in the list are plants that are of interest to 
entomologists in Hawaii because (1) they are noxious weeds which entomolo- 
gists are interested in controlling biologically and (2) they are infested by 
insects which do not occur in Hawaii, and thus might be of interest to economic 
entomologists and quarantine officials. 


Noxious WEEDS 


Pamakani, Expatorium adenophorum Spreng. 

Pamakani, a native of Mexico, is a serious pest of the range lands in Hawaii 
(Hosaka and Thistle, 1954). A tephritid gall fly, Procecidochares utilis Stone, 
introduced from Mexico, has been found to be an effective agent in controlling 
this weed (Bess and Haramoto, 1956). 

During October, 1959, I found pamakani in Darjeeling at an elevation of 
6,500 feet in the high mountainous region of northeastern India. The plants 
were growing on steep slopes as an under-story of coniferous trees in the vicinity 
of the Darjeeling Institute of Mountaineering and the Mount Everest Hotel. 
Probably because of the shaded conditions, the plants did not look as vigorous 
as those on the sunny slopes of Haleakala, Maui. A considerable amount of 
time was spent looking for insects associated with pamakani, but none were 
found. 

Three days were spent during March, 1960, at Ootacamund, a hill station in 
south India at an elevation of about 7,000 feet, making observations on the 

1 Published with the approval of the Director of the Hawaii Agricultural Experiment 
Station as Miscellaneous Paper No. 129. 

2 These observations were made during a tenure of a research grant from the United 
States Educational Foundation. The encouragement and assistance in many ways of Dr. 
Olive Reddick, Director, U.S. Educational Foundation in India, are gratefully acknowledged. 


The helpful criticisms on the manuscript by Edward Hosaka, Specialist in Pasture Manage- 
ment and Agronomy, University of Hawaii, are also gratefully acknowledged. 
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distribution of pamakani. This plant was found along the dry stream beds under 
Eucalyptus trees not far from the Ooty race course. An examination of the plants, 
which were in full bloom at that time of the year, failed to reveal the presence of 
any phytophagous insects. As in Darjeeling, the pamakani at this hill station 
was not as vigorous as that in Hawaii. 

Pamakani in India does not appear to be a serious weed pest. Field observations 
indicated that this plant does not have the vigor that it has in Hawaii, and, even 
without phytophagous insects to retard its growth, it does not appear to be 
spreading rapidly at present. 


Lantana, Lantana camara L. 

Lantana, a native of tropical America (Neal, 1948), is another serious weed pest 
of the range lands in Hawaii (Hosaka and Thistle, 1954). The potential menace 
of this plant to the Hawaiian cattle ranges was early recognized and insects to 
control it were imported as early as 1902. Insects to control this weed are still 
being introduced by the State Department of Agriculture and Conservation 
(Weber, 1956; Davis, 1958, 1959, 1960). 

According to Dr. R. K. Tandon, Agronomist and Principal of the Govern- 
ment Agricultural College, Kanpur, India, lantana was imported into India only 
recently as an ornamental plant. In India it is doing very well as an ornamental, 
but in many places it has escaped cultivation and is becoming a serious pest. 


Lantana was observed growing very vigorously in the humid Himalayan foot- 
hills, Nilgiris hills in south India, and throughout the Gangetic plains. Besides 
man, the plant is no doubt disseminated by Indian mynah birds and others that 
feed on the seeds. In many parts of India the plant is growing vigorously and 
there is no evidence of insect defoliation and galling which are commonly seen 
on lantana in Hawaii. 


Gorse, Ulex europaeus L. 

Gorse is a leguminous plant, native of Europe (Hosaka and Ripperton, 1944). 
According to these authors this weed occurs on the range lands of Olinda, Maui, 
and Humuula, Hawaii. Attempts are being made by the State Board of Agricul- 
ture and Conservation to control gorse by introducing from foreign countries 
insects that feed on it (Davis, 1959). 

In India gorse was observed widely spread in the hill station areas of Ootaca- 
mund at an elevation of about 7,000 feet. Tall, vigorous plants were found in 
abundance throughout this area and in many places valuable range lands were 
completely covered by it. In several places farmers were seen cutting and burning 
the plants. The only insect observed attacking gorse was the cottony cushion 
scale, Icerya purchasi Maskell, which was present in small numbers. 


Crotalaria, Crotalaria sp. 

It was not possible to obtain the specific name of this legume and hence it is 
not known whether this plant occurs in Hawaii. The genus Crotalaria is repre- 
sented by several species in Hawaii, and, at least one of the, C. /ongirostrata, is 
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unpalatable to cattle and may be considered a pest of the range lands (Hosaka 
and Ripperton, 1944). 

Crotalaria appeared to be a pest of the range lands in the hill station areas of 
Ootacamund. Tall, vigorous plants were commonly observed growing in associ- 
ation with gorse. Being unpalatable, both Crotalaria and gorse were virtually 
untouched by cattle while the surrounding species were eaten to the ground. 
Aside from the flower-visiting insects, no others were observed. 


Prickly Pear, Opuntia sp. 

The prickley pear, Opuntia megacantha Salm-Dyck, a native of Mexico, was 
introduced into Hawaii about 1800 (Neal, 1948). Although there is disagreement 
among ranchers as to the forage value of this plant, it is generally considered a 
pest because it crowds out the more desirable forage species (Hosaka and 
Thistle, 1954). Several species of insects, such as the Cactoblastis cactorum (Berg), 
and Dactylopius opuntiae (Cockerell), have been introduced in attempts to control 
the prickly pear in Hawaii (Weber, 1951). 

In India the prickly pear, called ‘‘Nag-phunee”’ in the Bengali dialect, occurs 
in many places, especially in the dry regions of the Deccan plateau. Evidently the 
fruits are used as food for those of the red-fruited variety were seen on the fruit 
stands. The prickly pear was examined in only a few places in south India. 
Although it has been reported that the introduced cochineal insect, Dactylopius 
sp., was destroying the prickly pear in India, I saw no evidence of such destruction. 


Algaroba, Prosopis chilensis (Mol.) Stuntz 

The algaroba, a native of tropical America, is both a beneficial plant as well as 
a pest of the range lands (Hosaka and Thistle, 1954). From an entomological 
standpoint the algaroba is of interest because it is one of the major sources of 
honey in Hawaii. Recently, a moth, Ithome concolorella (Chambers), was found to 
damage the flowers of the algaroba (Clagg, 1954; Fullaway, 1954; Namba, 1956). 
Efforts were made to control this moth biologically, and a parasite, Bracon 
gelechiae Ashmead, was introduced from Arizona (Weber, 1956). There is no 
evidence that this parasite became established in Hawaii. 

A plant very similar in appearance to the one called Prosopis chilensis in Hawaii, 
which is referred to as P. juliflora in India, was observed in the vicinity of Delhi, 
Agra, and Kanpur, India. The trees in these areas flowered in great profusion and 
produced as many as ten pods per raceme. The flowers were examined in Kanpur, 
but there was no evidence of any insect damage. 


Guava, Psidium guajava L. 

The guava, a native of tropical America, was introduced into Hawaii by Don 
Marin (Neal, 1948). In Hawaii it is a useful plant as well as a pest of range lands. 
However, in India, aside from the wild varieties growing in the hills of the 
southern region, much of the guava is cultivated. Large amounts of fruit are 
sold in the markets during the winter season when fruits of the best quality are 
produced. Although the guava is cultivated to a considerable extent in the 
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Indo-Gangetic plains, it has not escaped cultivation as it has done in Hawaii. 
Aside from fruit-flies; no other major pest was found associated with it. 


CULTIVATED PLANTS 


Mango, Mangifera indica L. : 

The mango, a native of India, is grown in Hawaii both in the backyards and 
to a certain extent in commercial orchards. Fortunately, except for fruit flies, 
the mango tree in Hawaii is relatively free from pests. In India, where there are 
at least 400 varieties of mango, there are several serious pests which do not 
occur in Hawaii. 

One of the most serious problems of mangoes in north India is the ‘‘malforma- 
tion disease.”” This disease is characterized by the deformation of the terminal 
shoots and the inflorescence (Figure 1, top). The damage to the inflorescence is 
most setious because no fruits are produced on deformed panicles. Apparently, 
this disease is related to mites (Singh, 1955), but the etiological relationship 
between this abnormality and mites has not been clearly established. 

The giant mango mealy bug, Drosicha mangiferae Green, is a pest of mango in 
north India. This mealy bug has been reported to affect adversely the fruit set 
when the inflorescence is attacked. During April, 1960, there was a severe 
outbreak of this pest at Kanpur. In the mango orchards located on the campus 
of the Government Agricultural College, the ground, trunks, and branches of the 
mango trees were literally covered with this grayish-white giant mealy bug. 

Another serious mango pest that does not occur in Hawaii is a psyllid, 
Apsylla cistellata Buckton, the nymphs of which produce galls on the terminal 
buds of the mango tree. During May, 1960, severe damage caused by this pest 
was observed in the region of Dehra Dun, north India, where nearly all of the 
terminal buds of many trees were deformed as the result of its attack. It has 
been reported that this pest also occurs in other parts of India (Singh, 1954). 

The twig borer, Chlumatia transversa Walker, is at times damaging to mangoes. 
The damage is caused by the caterpillars boring into the young twigs soon after 
the flush. Observations at Saharanpur, India, showed that during May, 1960, 
the damage by this pest was not severe. However, during the September to 
October flush it has been reported that as much as 40 per cent of the new twigs 
are damaged (Singh, 1957). 


Lychee, Litchi chinensis Sonn. 


The lychee, a fruit of Chinese origin, is a popular fruit in Hawaii as well as in 
India. In India this fruit is grown in private enclaves and in commercial orchards. 


Fic. 1. Diseases of mango, Mangifera indica L., and papaya, Carica papayaL.; top left, ‘‘mal- 
formation disease’’ of the terminal shoot of mango; top right, “‘malformation disease’ of the 
inflorescence of mango; bottom, virus disease symptoms of papaya. Note crinkling of the 
terminal leaves of the papaya tree to the left. 
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The most serious pest of lychee in Hawaii. is the Erinose mite, Aceria litchii 
Keifer (Nishida and Holdaway, 1955). Characteristic injury symptom caused by 
this mite was observed in various localities in India, but in general the damage 
was not severe even though no control measures were being taken. 


Orchids, Vanda spp. 


Hundreds of species, varieties and hybrids of orchids belonging to 75 or 
more genera are grown in Hawaii (Neal, 1948). Nearly all of these have been 
imported from foreign countries and with them have come orchid pests, in spite 
of rigid quarantine regulations. In Dehra Dun, north India, Vanda spp. were 
found growing wild on mango trees. Many of the orchid plants were infested 
with small white larvae resembling those of Orchidophilus weevils which are 
present in Hawaii. In the foothills of the Himalayas on the way to Darjeeling 
both Vanda spp. and Dendrobium spp. were seen growing high up on the trees, 
but it was not possible to examine these plants. 


Papaya, Carica papaya L. 

The papaya, a native of tropical America (Neal, 1948), is grown in Hawaii as 
well as in many other countries. In India this fruit, which is called ‘‘papeya”’ in 
the Bengali dialect, is grown in the tropical as well as the sub-tropical areas. 
The popular Solo variety of Hawaii was not observed in India. In the Kanpur 


areas a number of trees were found infected with what appeared to be a severe 
virus disease which apparently does not occur in Hawaii. The terminal leaves of 
the diseased trees were yellowish green and crinkled to such an extent that the 
trees were stunted (Figure 1, bottom). According to Dr. Srivastava, State Ento- 
mologist, this disease is distributed throughout Uttar Pradesh; however, it 
rarely causes severe damage to papaya orchards. 


Coconut, Cocos nucifera L. 


In Hawaii the coconut is used chiefly as an ornamental plant; however, in 
south India, as well as in other parts of the world where the coconut grows, it 
provides food and shelter for the people. In south India coconut fruits (called 
“Tenga’”’ in the Tamil dialect) as well as articles made of coconut shells, fibers, 
and leaves, were found in the markets. As in many other parts of the world, the 
Rhinoceros beetle, Oryctes rhinoceros L. (which fortunately does not occur in 
Hawaii) is the principal pest of the coconut in India. 


SUMMARY 


This paper presents an annotated list of plants that are common to both 
India and Hawaii, and that are of interest to Hawaiian entomologists because 
they are either noxious weeds in Hawaii which entomologists are interested in 
controlling biologically, or are crop or ornamental plants infested by insects or 
infected by diseases not present in Hawaii. Included in this list are seven species 
of noxious weeds and five of cultivated plants. 
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Notes on Tokunaga’s Japanese Species of Psychoda 


LAURENCE W. QUATE 
BERNICE P. BISHOP MUSEUM 
HONOLULU, HAWAII 


(Submitted for publication December, 1960) 


Recently I have been able to examine types of some species of Japanese 
Psychodidae described by Tokunaga (1958). From these I am able to correct 
certain errors which now exist in Tokunaga’s revision of Japanese psychodids. 
The chief errors made by Tokunaga have been the misassociation of sexes. 
The proper association of sexes is often a difficult matter in Psychoda, but in 
doubtful cases is more certain when species are known from a wider range than 
a single country or area. 

Sexes of Psychoda bifurcata Tokunaga and P. hamatifera Tokunaga have been 
incorrectly, associated. Females of P. bifurcata are conspecific with P. harrisi 
Satchell, but males belong to a distinct species. Females of P. hamatifera I regard 
as the same as Jongiseta Tokunaga & Komyo, while the males are the same as 
P. harrisi Satchell. 

One specimen identified by Tokunaga as P. albipennis Zetterstedt was seen 
and this is P. savaiiensis Edwards. Other females of P. albipennis listed by Tokunaga 
(1958:371) have not been seen, but I suspect that they too are savaiiensis and 
that albipennis should be deleted from the Japanese fauna. Males of P. savaiiensis 
were properly identified. 

The new synonymies are as follow: 


Psychoda harrisi Satchell 

Psychoda harrisi Satchell, 1950, TRANS. Roy. ENT. Soc. LONDON, 101:171 (New 
Zealand). 
Psychoda bifurcata Tokunaga, 1958, PHIL. Jour. Sci. 86:378. (In part, 2 only. 
Allotype 2, Okinawa; o a valid species.) 
Psychoda hamatifera Tokunaga, 1958, PHIL. Jour. Sci. 86:385. (In part, o only. 
Holotype o", Okinawa.) New synonymy. 

Distribution: Ryukyu Is., Borneo, Australia, New Zealand, Caroline Is., 
Hawaii. 


Psychoda longiseta Tokunaga & Komyo 
Psychoda longiseta Tokunaga & Komyo, 1954, PHIL. Jour. ScI. 83:313 ( Japan). 
Psychoda hamatifera Tokunaga, 1958, PHIL. JouR. Sci. 86:385. (In part, 2 only. 
Allotype 9 , Okinawa.) 
Distribution: Japan, Ryukyu Is., Bonin Is. 
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Psychoda bifurcata Tokunaga 
Psychoda bifurcata Tokunaga, 1958, PHIL. Jour. Sci. 86:378. (Holotype <7, 
Okinawa.) 
Distribution: Ryukyu Is. 
The female described for this species is P. harrisi, but the holotype male is 
a valid species. The species thus stands, but with the female still unknown. 


Psychoda savaiiensis Edwards 
Psychoda albipennis, Tokunaga (nec Zetterstedt) 1958, PHIL. JouR. Sci. 86:371. 


REFERENCE CITED 
TOKUNAGA, M. 1957. Japanese Psychodidae, IV. Descriptions and revision of Psychoda 
species. PHIL. Jour. SCI. 86(4):359-403. 
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Book REVIEW 


Insects of Hawaii, Zimmerman. Vol. 10, Diptera: Nematocera-Brachycera 
by D. Elmo Hardy. 368 pp. Univ. Hawaii Press. $7.00. 


To the monumental series treating the insects of Hawaii, which first began 
publication over twelve years ago by E. C. Zimmerman, another volume has 
been added. In a departure from the previous scheme, a specialist of the group 
concerned has participated in the series. Dr. Hardy has completed the first of 
four volumes covering the Diptera of the Hawaiian Islands. 

The volume is chiefly taken up with the alpha taxonomy of the Hawaiian 
Nematocera and Brachycera to facilitate identification of the species. Keys to 
families and categories to the subspecies level are given. By personal experience, 
the reviewer can recommend the keys as well constructed and useful. Detailed 
descriptions and excellent illustrations greatly enhance the usefulness of the 
paper. Every species is illustrated and there are over 400 separate figures. Wherever 
possible, the species have been designated as endemic or introduced and, if 
the latter, the direction from which they may have come is given. This surely is 
one of the most thorough faunal works on Diptera that has ever been done. 

The families Tipulidae, Psychodidae, Culicidae, Chironomidae, Ceratopogo- 
nidae, Scatopsidae, Mycetophilidae, Sciaridae, Cecidomyiidae, Stratiomyidae, 
Bombyliidae, Scenopinidae, and Empididae are included in this volume. In these 
families there are 152 Hawaiian species and subspecies in 96 genera and sub- 
genera, but undoubtedly more will yet be found, especially in the rugged montane 
forests. Of the lower Diptera, the Hawaiian families with largest number of 
species are the Chironomidae and Cecidomyiidae. Only a few Brachycera species 
are in the Islands and, as typical with oceanic islands, representatives of the 
large families Asilidae, Tabanidae, Rhagionidae and Therevidae are absent. About 
two-thirds of the species are apparently endemic. 

The introductory section includes a historical review of studies of Hawaiian 
Diptera, discussion of morphology, nomenclature, taxonomy and technics, and 
an eight-page review of the economic importance of Hawaiian Diptera, both 
from a medical and agricultural viewpoint. 

This volume will certainly be a lasting contribution to Hawaiian Diptera and 
will be an indispensible tool to zoologists concerned with Pacific flies either for 
purposes of identification or broader studies. With a high standard established, 
we can look forward to the remaining three volumes on the Hawaiian Diptera 
by Dr. Hardy. 

L. W. QUATE 
B. P. Bishop MusEUM 
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On the Soil Microfauna of the Hawaiian Islands 


PAuL A. REMY 


BRUNOY, S. & O., FRANCE 
(Submitted for publication October, 1960) 


PALPIGRADA 


The presence of Palpigrada in the Hawaiian Archipelago was first discovered 
by R. H. Van Zwaluwenburg in 1924 who found some of these Arachnida in 
soil of sugar cane fields on Oahu, at depths of 7 to 11 inches (Muir, Proc. Haw. 
ENT. Soc. 6(1):26, 1925). Other representative specimens of this group were 
discovered somewhat later in Honolulu, Waianae and Kahuku (Ibid. 6(2):225, 
1926). 

Van Zwaluwenburg (in Williams, 1931; HANDBOOK OF INSECTS AND OTHER 
INVERTEBRATES OF HAWAIIAN SUGAR CANE FIELDS, Experiment Station, HSPA, 
Honolulu, pp. 343-344) observed that Palpigrada are rather numerous in the 
soil of the archipelago. He stated that they “averaged 24 to the surface square 
foot (even more found in the fallow soil series), nearly half of them occurring 
below 7 inches.” In this same work, this author relates that C. R. Crosby dis- 
covered a specimen of Palpigrada (“‘Microthelyphonida” writes Van Zwaluwen- 
burg) among specimens from Hawaiian sugar cane fields, no mention being 
made of the exact locality. I have not seen any of the specimens upon which 
these records were based. 

K. Sakimura of the Pineapple Research Institute of Hawaii found a Palpigrada 
at Paalaa-Uka, Oahu, in soil of a pineapple field “1000 ft. elevation, 60 in. 
annual rainfall, near undisturbed native forest zone’ on the 25th of June, 1957. 
He sent me this animal for determination. As I lately published (BULL. MaurI- 
Tius INsT. 5(3):94-102, 1958)', the specimen was a female of Eukoenenia hanseni 
Silvestri, 0.30 mm. long. According to Condé (BULL. Mus. NATION. Hist. NAT. 
(2)23:211-216, 1951), this species is very likely identical to E. florenciae Rucker 
from Texas. 

Sakimura has just sent me two other Hawaiian examples of this Palpigrada 
which he captured “in pineapple field, Helemano, Island of Oahu, March 18, 
1959, 1200 ft. elevation, 60 in. annual rainfall, near forest area (Acces. No. 
S-124).”” These are adult females, 1.30 and 1.40 mm. long respectively which, 
like the earlier specimen, are quite similar to examples from Mexico, North 
Africa (Morocco, Nether-Egypt), Madagascar, Bourbon and Maurice Islands. 


1)n this work, Oahu was wrongly spelled Oaku. 
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PAUROPODA 


As far as I know, the presence of Pauropoda on the Hawaiian Islands has been 
reported only by Van Zwaluwenburg in Williams (op. cit., p. 346). He states 
that Pauropus, probably huxleyi Lubbock, are fairly common there in sugar cane 
fields ‘‘averaging 130 per surface square foot in the growing cane samples (as 
against 14 in the fallow series) and most numerous between 1 and 5 inches 
below the surface.” The determination of these animals is most doubtful. 

Sakimura has just sent me a pauropod which he found “in pineapple field, 
Pine-Spur, Island of Oahu, Jan. 23, 1958, 1000 ft. elevation, 65 in. annual rain- 
fall, near forest area (Acces. No. S-107).”” This animal is in a bad condition and 
could not be studied thoroughly and properly. It is an Allopauropus (A.) female, 
with 9 pairs of legs, belonging to the group of A. danicus Hansen. I have made 
on it the following observations: 

Antennae.—Bristles of segment IV: p = 83, r = 38. The tergal branch is 
about 3.5 times as long as wide, is equal to 2/7 its flagellum, and is 1.5 times as 
long as the sternal branch. The latter is about 1.5 times longer than wide, a little 
shorter (4/5) than its sternal hair, and is equal to 3/5 its anterior flagellum F2: 
which itself is shorter than half (14/33) of the posterior flagellum F;. The 
width of its globule g is approximately equal to the total length of the organ, 
and much smaller than the width of the tergal branch. 

Trunk.—The two posterior bristles of the tergite VI are acute, their length 
nearly equal to the distance between them, and also to the pygidial setae a:. The 
tactile setae I to V are acute. Their pubescence is rather long, stiff, simple, and 
slanting everywhere except on the distal region of I and II, where it becomes 
perpendicular to the axis. The coxal hair and trochanteral hair of legs I to IX are 
branched, one of the branches being very short on legs I to VIII, both being 
well developed on leg IX. On the tarsi of this last pair, the proximal hair is 
equal to 3/7 the length of the segment, and nearly 4 times that of the distal hair. 

Pygidium.—Tergum: a, = 118, a2 = 134, a3 = 230, aia = 64, aia, = 45, 
aedz vety small. The styli are thick and ovoid; the distance between them is 
shorter (9/16) than that between the a: pair. Sternum: 5; = 105, bid, = 85, 
be = 66, bybe = 52, bs = 35 (sub-cylindrical), bs; = 104. The anal plate could 
not be seen properly. 

Pauropoda must not be rare on the Hawaiian Islands. It is to be wished that 
they might draw more attention from the zoologists of the archipelago. 
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Studies on the Symphylid Fauna of the Hawaiian Islands 


ULF SCHELLER 
LUNDSBERG, SWEDEN 


(Submitted for publication December, 1960) 


INTRODUCTION 

This paper is an attempt to summarize the knowledge of the Hawaiian 
Symphyla (Myriapoda). It is based on taxonomic studies of preserved symphylid 
material and all published information on the Symphyla of Hawaii. 

During the last decade several zoologists have published observations on 
symphylids damaging growing crops. From Hawaii, too, there are many reports 
and notes on their injury, especially in the pineapple fields. While primary 
emphasis has been placed on the economic importance and control, taxonomic 
study has received secondary attention. Under these circumstances, it was a 
pleasure for me to accept an offer from Mr. K. Sakimura, Entomologist at the 
Pineapple Research Institute of Hawaii, Honolulu, to investigate the symphylid 
fauna of Hawaii from the basis of a collection brought together by him. As seen 
below, there are samples from all the large islands of the archipelago except 
Hawaii. All the samples were collected from pineapple fields, except one which 
was from a permanent pasture at 4,000 feet a.s. on the Island of Maui. 

The Symphyla consists of two families: the Scutigerellidae, with rather large 
and swift centipede-like representatives (Fig. 1a), and the Scolopendrellidae 
which are smaller slow-moving animals (Fig. 1b). The collection studied con- 
tained a total of 173 specimens, including representatives of both families. 

The type specimens of the new taxa erected below have been deposited in 
the collection of the Bernice P. Bishop Museum of Honolulu, and some paratype 
specimens in the U.S. National collection, Washington, D. C. 

TAXONOMY 
Fam. SCOLOPENDRELLIDAE 
Genus Symphylellopsis Ribaut, 1931 
Symphylellopsis subnuda (Hansen) 
Scolopendrella pygmaea Silvestri 1902. In Berlese, ACARI, MYRIOPODA ET SCORP- 
IONES HUQUSQUE IN ITALIA REPERTA. PADOVA. 
Scolopendrella subnuda Hansen 1903. QuaRT. J. Micr. Sct. 47:70-72, pl. 6, 
figs. 2 a-g. 
Scolopendrellopsis subnuda (Hansen), Bagnall 1913. J. LINN. Soc. (ZOOL.), 32:199. 
Scolopendrella subnuda Hansen, Bagnall 1914. TRANs. NAT. Hist. Soc. NoRTH- 
uUMB. DuRH. NEwc.-UPON-TYNE, n. s. 4:31, pl. 1, figs. 10-13. 
Symphylellopsis subnuda (Hansen), Ribaut 1931. BuLL. Soc. Hist. Nat. TouL- 
OUSE, 62:463-464, fig. 8. 
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Material.—Maut!; Olinda, under stones in a permanent pasture on the hillside 
of Haleakala, 4,000 feet a.s., 7. IV. 1959, No. S-128, coll. Sakimura, 2 ad.,} 
2 juv. 11.—4 specimens. 

Distribution.—This species has a wide geographical distribution in Europe and 
North Africa but has not previously been reported from the Pacific area. 


Genus Symphylella Silvestri, 1902 


Symphylella tenella, new species (Figs. 1 b, 2 a-d) 

Material.—LANAI; in pineapple fields at 1,700 feet a.s., 24. X. 1957, No. S-105, 
coll. Sakimura, 3 ad.—MOLOKAI; Naiwa-Uka, in pineapple field at 1,200 feet a.s., 
29. II. 1956, No. S-58, coll. Sakimura, 3 ad.—OAanu; Helemano, in pineapple 
fields at 1,200 feet a.s., 18. III. 1959. No. S-123, coll. Sakimura, 9 ad., 3 juv. 11, 
2 juv. 10, 2 stage ?—KAual; Kalaheo, in pineapple fields at 700 feet a.s., 20. I. 
1959, No. S-119, coll. Sakimura, 4 ad.—26 specimens. 

Holotype.—One of the adult specimens from Kalaheo, S-119. 

Length.—2.70 mm. The length of adult specimens ranges from 2.37 to 2.75 
mm., with an average of 2.67 mm. 

Head.—1.2 times longer than broad, broadest a little behind the middle, 
lateral margins flatly rounded and articulating points of mandibles nearly con- 
cealed. Central rod well developed, with a transverse suture just behind the 
middle of the head; lateral branches lacking but frontal branches broad and 
strongly developed; the part of the rod between the forking point of the anterior 
branches and the interruption somewhat shorter than the part behind the inter- 
ruption point. Dorsal surface of head rather sparsely covered with straight 
medium size setae. Diameter of postantennal organs 0.5 of the greatest diameter 
of third antennal segment (on most specimens this value is higher, 0.60-0.75). 


Antennae.—Left antenna with 16, right with 18 segments, the terminal seg- 
ments not fully developed. First segment about 0.75 as wide as the following 
segments, with 7 setae in a single primary whorl, the inner seta on- dorsum 
longest, about 0.5 of the greatest diameter of the segment. Setae of proximal 
segments at least twice as long as those of apical segments. Second segment with 
a primary whorl of 10 setae, nearly all of the same length, rather evenly dis- 
tributed around the segment. Third segment with 8 setae in a single primary 
whorl. Proximal segments with only one whorl of setae, a secondary whorl 
beginning on ventral side of 7th (on some other specimens 8th or 9th) segment. 
Distal segments also with smaller setae in the main whorls. Small circular sensory 
organs in the primary whorls present on the inner dorsal surface from 7th (on 
some other specimens 5th or 6th) segment outwards; a few bladder-shaped 
organs on some of the distal segments from 13th outwards. 


1 Abbreviations: ad., a specimen with the maximum number of legs; juv. ..., a juvenile 
specimen with the number of pairs of legs indicated. These numbers include the rudimentary 
first pair of legs in Symphylella. 
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Terga.—First tergum rudimentary, having no triangular processes; with 8 
setae in two groups of 4. Triangular processes on 13 of the 17 terga varying 
considerably in form and size. Second and third terga with the distance between 
processes (measuring along the posterior margins of terga) about 1.3 times as 
long as the length of the processes; this ratio more than 2.0 on 4th tergum. 
Triangular processes with tips posteriorly extended but not swollen;.an apical 
seta at the tip, usually 2 setae between the apical and the inner basal setae. 
Antero-lateral setae of second tergum strikingly long, nearly as long as the 
triangular processes of this tergum; number of marginal setae between the antero- 
lateral and apical setae varying from tergum to tergum; including the antero- 
lateral and apical setae there are 7 to 8 on second tergum, 10 or 11 on third, and 
6 or 7 on 4th; some slight variation in this respect is found on some other 
specimens. Posterior margins of anterior terga normally bearing 2 setae between 
the processes; some setae on the lateral margins of terga longer and more 
protruding than the others (Fig. 2). 


Legs.—All pairs except the first well developed. First pair strongly reduced to 
two very minute knobs; each bearing one seta a little longer than the knob itself; 
a long seta just inside of the knob, about 5 times as long as the knob. Twelfth 
pair of legs covered with short delicate pubescence; tibiae with 4 setae on the 
outer side, the longest 0.6 to 0.7 of the width of the tibia; tarsi rather slender and 


cylindrical, about 4 times longer than wide, with 6 setae on distal and middle 
parts of the outer side, four of these outstanding and two depressed, the longest 
as long as or a little longer than the greatest width of the tarsus; anterior claw 
fairly robust but distally slender, nearly 1.5 times as long as the weaker and more 
curved posterior claw, at least as long as the width of the tarsus; frontal seta as 
long as the posterior claw. 


Cerci.—3.5 to 4 times longer than wide, about as long as 12th pair of legs, 
clothed with a large number of setae, some of these on the ventral and outer 
surfaces straight and strongly protruding; such protruding setae in two ventral 
rows of 3 or 4 (on some older specimens up to 5 or 6) and in one outer lateral row 
of 3 (seldom 4); the longest of the protruding setae 0.4 of the width of the 
cercus; terminal area small, the apical seta a little longer than the length of the 
terminal area. 


Affinities.—This species is closely allied to S. capitata and S. sierrae, both 
described from California by Michelbacher (1939a, 1939b). It seems also to be 
related to another American species, S. meotropica, which was collected by F. 
Meinert near Caracas, Venezuela and described by Hansen in 1903. However, 
S. tenella is easily distinguished from S. capitata by the cerci, the tips of the tri- 
angular processes, and the length of the antero-lateral setae of the second tergum 
in proportion to the length of the triangular processes. There are a large number 
of characters which separate it from S. sierrae (e.g. the relative length of the 
inner and outer setae of the proximal antennal segments, the tips of the triangular 





446 Proceedings, Hawaiian Entomological Society 


processes, the length of the second setae posterior to the antero-lateral setae on 
the 4th, 7th, and 10th terga, and the number of protruding setae on the cerci). 
S. tenella is also distinguished from S. neotropica by some good characters (e.g. 
the first pair of legs and the claws of the 12th pair of legs). The last mentioned 
character also separates it from S. simplex which was described by Hansen in 1903 
from the Island of Koh Chang in the Gulf of Siam. 


Fam. Scutigerellidae 
Genus Scutigerella Ryder, 1882 


Scutigerella sakimurai, new species (Figs. 3 a-i) 

Material.—Maul!,; Olinda, under stones in a permanent pasture on the hillside 
of Haleakala, 4,000 feet a.s., 7. IV. 1959, No. S-128, coll. Sakimura, 16 ad., 
2 juv. 11.—MoLoKal; Naiwa-Uka, in pineapple field, 1,200 feet a.s., 29. II. 1956, 
No. S-57, coll. Sakimura, 2 ad.—20 specimens. 

Holotype.—One of the adult specimens from Olinda, S-128. 

Length.—The holotype is considerably extended and measures 4.75 mm. 
The average length of the adult specimens from Maui is 3.85 mm. 

Head.—1.2 times longer than broad, broadest in the posterior half, no lateral 
angle visible at articulating point of mandible. Central rod rather conspicuous 
but disappearing a little before the middle of head, connected posteriorly with 
a triangular area; distinct oblique rods lacking at the hind margin of ‘head; 
frontal branches fairly well developed but considerably thinner than the rod 
itself. Seta in front of the posterior end of mandible a little longer than the 
greatest diameter of first antennal segment. 

Antennae.—Left antenna with 27 and right with 29 segments (22 to 34 seg- 
ments on the remaining specimens). First segment with 3 setae in a whorl, all 
on the dorsal and inner dorsal surfaces; an additional seta on the basal part of 
the inner side; the outer dorsal seta longest of the four, about 0.5 of the greatest 
diameter of the segment. Second segment also with a single primary whorl of 
6 setae rather evenly distributed around the segment, setae of inner side a little 
shorter than the others. The proximal segments with only one whorl of setae 
on each segment; secondary whorls beginning on the ventral side of 5th to 6th 
segments; third whorls beginning on the ventral side of 8th to 11th segments 
(because of fusing of the primary and secondary whorls, it is very difficult to 
distinguish the three whorls). Terminal segment 1:5 times longer than broad; 
with a large number of mostly anteriorly-directed setae, nearly all of the same 
length; all prominent setae as long as those on the proximal segments; a large 
4-spined seta arising from a circular protuberance at the apex of the segment, 


Fic. 1. The two families of Symphyla.—a, fam. Scutigerellidae, Hanseniella unguiculata 
(Hansen), somewhat contracted.—b. fam. Scolopendrellidae, Symphylella tenella, n. sp., 
fully distended. K. Sakimura, del. 
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nearly 0.3 as long as the segment. Setae on the first 4 segments more depressed 
than the rest. 


Terga.—First tergum rudimentary; with 11 (10 to 12 on some other specimens) 
setae in two groups of 5 and 6 (5 + 5 or 6 + 6). Second tergum complete; 
posterior margin conspicuously emarginate with rounded lobes; 1.6 times broader 
than long; with 38 (30 to about 48 on some other specimens) setae of different 
lengths between the antero-lateral setae, the longest of them a little longer than 
0.6 of the length of the antero-lateral seta; surface of tergum set with medium size 
setae. Third tergum a good deal longer than second tergum but only a little 
broader; about as broad as head; 1.3 times broader than long; hind margin more 
deeply emarginate than second tergum; small concavities on the lateral margins. 
Fourth tergum about 2 times broader than long. Fifth tergum like 4th, and 6th 
like 3rd but larger. Indented hind margins of all terga from the second forth with 
a peculiar structure as if they were creased. Posterior median cavity of 15th 
tergum broadly U-shaped, about as broad as long, the anterior part covered 
dorsally. 


Legs.—Tarsi of first pair of legs 4.3 (on some other specimens 4.0 to 5.1) 
times longer than wide; both dorsal and ventral sides straight, but strongly 
tapering toward the distal ends; with 5 setae in the outer dorsal row. Tibiae 
of 12th pair of legs 2.1 times longer than wide; setae on both dorsal and ventral 


surfaces, the longest of these located on distal half of the dorsal surface and a 
little shorter than 0.5 of the greatest diameter of the tibia. Tarsi of 12th pair of 
legs slender and tapering toward their distal ends, each 4.3 (on some other 
specimens 3.7 to 4.7) times longer than wide; dorsal side nearly straight and 
ventral side curved; dorsal and ventral surfaces with 6 setae each in a row, nearly 
all of the same length, the longest of these 0.5 of the greatest diameter of tarsus. 
Anterior claw of 12th pair of legs a little shorter than 0.2 of the length of the 
tarsus. Styli of 12th pair of legs about 3.6 times longer than wide and about 1.2 
of the greatest diameter of the tarsus; the apical seta 0.4 of the length of stylus. 
Coxal plates of 10th and penultimate pairs of legs with 4 setae; those of the last 
pair greatly reduced, with only one seta. 


Cerci.—3.9 (3.4 to 4.4 on some other specimens) times longer than wide; 
dorsal side straight, ventral and inner sides convex; outer lateral margins strongly 
curved, with a concavity at the middle and a swelling nearer the distal end; densely 
set with short setae, the longest of these a little longer than 0.3 of the greatest 
width of a cercus; the apical seta 0.7 of the greatest width of a cercus. 


Affinities.—S. sakimurai belongs to a group of species with deeply emarginate 
second terga. Among the species of this group, it seems to be most closely 
allied to S. linsleyi Michelbacher, S. boneti Hinschberger, and S. mexicana Hinsch- 
berger. The first mentioned species was described from Idyllwild in California, 
and has recently been discovered in the British Isles (Edwards 1959). The last 
2 species were described from Mexico. The Hawaiian species differs from S. 
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Fic. 2. Symphylella tenella n. sp.—a, head and first 4 terga (only marginal setae of terga 
drawn).—b, first 3 antennal segments of right antenna, from above.—c. 12th leg (pubescence 
not drawn).—d, right cercus, outer side. 
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linsleyi in the structure of the terga, legs, cerci, and coxal plates. It is also separable 
from S. boneti and S. mexicana especially by the terga, the 12th pair of legs, and 
the styli. S. sakimurai is also very close to S. immaculata sensu Michelbacher, but 
it can be distinguished from that species without any difficulty, especially by the 
proportionately shorter and broader caudal cavity with only a few setae on the 
dorsal covering. 


Genus Hanseniella Bagnall, 1913 


Hanseniella unguiculata (Hansen) (Fig. 1 a) 
Scutigerella unguiculata Hansen 1903. QuarRT. J. MIcr. Sci. 47:34-36, pl. 2, 
figs. 2 a-k. 
Hanseniella unguiculata (Hansen), Bagnall 1913. J. LINN. Soc. (ZOOL.), 32:198. 


Material.—Maut; Honokahua, in pineapple fields, 500 feet a.s., 19. IX. 1958, 
No. S-114, coll. Sakimura, 5 ad., 2 stage ?—LANAI; in pineapple fields, 1,700 
feet a.s., 24. X. 1957, No. S-105, coll. Sakimura, 44 ad., 1 juv. 11, 5 stage ?— 
MOLOKAI; Naiwa-Uka, in pineapple field, 1,200 feet a.s., 16. II. 1960, No. S-132, 
coll. Walter Carter, 8 ad.—OAnHu; Makiki, Honolulu, HSPA Experiment Station 
ground, trash pile by a sugar cane planting, 50 feet a.s., 9. IX. 1955, No. S-51, 
coll. Sakimura, 3 ad., 1 juv. stage ?; Helemano, in pineapple fields, 1,200 feet 
a.s., 18. III. 1959, No. S-123, coll. Sakimura, 17 ad., 1 juv. 10, 10 stage ?; Kunia, 
in pineapple fields, 700 feet a.s., 30. III. 1959, No. S-125, coll. Sakimura, 9 ad., 
1 stage ?—KAaual; Kalaheo, in pineapple fields, 700 feet a.s., 20. I. 1959, No. 
S-119, coll. Sakimura, 13 ad., 3 stage ?—123 specimens. 


All Hanseniella specimens examined belong to H. unguiculata, but these vary 
considerably, and in some respects there are slight deviations from the original 
diagnosis. For instance, the posterior margin of the penultimate tergum is less 
emarginate, sometimes nearly straight in the Hawaiian material, while Hansen 
described it as conspicuously emarginate. The posterior claw of the first pair of 
legs is often proportionately larger than normal, though the shape is the one 
typical of unguiculata. Also, the anterior claw of the 12th pair of legs is usually 
fairly robust, approaching that of H. caldaria (Hansen). 


Distribution.—This species is widely distributed as it has been collected on 
several continents. Only a few symphylids can compare with it in this respect. 
Hansen (1903) described it from several specimens from La Moka in Venezuela 
and it was later found in Asia, Europe, and Africa. Graveley (1910) mentioned 
it from Calcutta and Ceylon, and Scheller (1954) from the Philippines. From 


Fic. 3. Scutigerella sakimurai n. sp.—a, head and first 4 terga (only marginal setae of terga 
drawn).—b, left antenna, the first two and the apical segments, from above.—c, hind margin 
of 4th tergum showing its creased structure.—d, caudal cavity of 15th tergum, from above. 
—e, 12th leg.—f, stylus of the 12th pair of legs. —g, ventral view of the bases of the last 
two pairs of egs. —h, right cercus, outer side.—i, right cercus, from above. 
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Europe, Edwards (1959) has reported finding of unguiculata in hothouses in 
Britain. I have examined one specimen from Africa collected at Lastoursville, 
Gabon, by V. Aellen and P. Strinati in 1957. 


R&suME AND INTERPRETATION OF BIBLIOGRAPHICAL REFERENCES 


There are several papers on the Hawaiian Symphyla. Most of them merely 
mentioned the group or particular species in faunal lists or in discussions 
of their destructiveness to growing crops. Especially, Van Zwaluwenburg and 
Illingworth called attention to the Symphyla as an economic problem in sugar 
cane and pineapple fields. 

The first published observation seems to have been made at least 35 years ago. 
In 1925, the director of the Experiment Station of the Hawaiian Sugar Planters’ 
Association (Agee, 1925) reported Van Zwaluwenburg’s observation of Scolo- 
pendrella sp. in Hawaiian sugar cane field soil. The latter, who was conducting a 
soil fauna study on the grounds of the HSPA Experiment Station, Honolulu, 
did not, however, mention any symphylid species in his [two preliminary reports 
(Van Zwaluwenburg 1926a and 1926b). Illingworth, who began to observe the 
Hawaiian pineapple insects in early 1926, mentioned a Scolopendrella sp. which 
was rather abundant in some pineapple field soils (Illingworth, 1926). For his 
further observations on symphylid injury on pineapple roots, the common names 
of symphylid or garden centipede were given, but no specific name was men- 
tioned in his three notes (Illingworth 1927a, 1927b, and 1927c). In the first of 
these papers, he said that the symphylids are widespread in the pineapple fields 
and injurious to young plants. Illingworth, in his next paper (1928a), did not 
use the common name but called it a species of Scolopendrellidae.! This paper is 
a report of his root cage observations of egglaying, hatching, feeding habits, and 
the injuries inflicted on the pineapple roots. The specific name of Scutigerella 
immaculata (Newport) was given for the first time in Godfrey and Illingworth 
(1928) and Illingworth (1928b). Subsequently, Illingworth’s determination of 
the common symphylid as S. immaculata was verified by H. E. Ewing, U.S. 
National Museum, and Illingworth (1929a) stated that: ‘“This is the so-called 
garden centipede that gives trouble to truck crops in California, particularly 
asparagus in the Sacramento valley.” This short note has since been referred by 
various subsequent workers (Baldwin 1935; Chapman 1931, Carter 1931, 1933, 
1935a, 1935b, 1935c, 1936a, 1936b, Ito 1932; and Linford 1933) in reporting the 
injury, control, and natural enemies. It has been generally accepted also in 
zoogeographical discussions (Michelbacher 1938; Remy 1941, 1943, 1945; 
Scheller 1954; and Savos 1958). In 1928, Wymore (1931) also received some 
specimens for identification, and just as Ewing, he determined them as S. 


1Up until Ribaut (1931) divided the family Scolopendrellidae, it included both Scolo- 
ndrellidae and Scutigerellidae in the modern sense. It seems that the animal reported here 
y Illingworth probably belonged to the Scutigerellidae, as his subsequent papers indicated. 
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immaculata. Ulingworth (1929b, 1930) subsequently concluded his observations 
on the injuriousness of S. immaculata to pineapple in Hawaii. Williams in his 
HANDBOOK OF THE INSECTS AND OTHER INVERTEBRATES OF HAWAIIAN SUGAR 
CANE FIELDS (1931) stated that symphylids cause slight damage to sugar cane, 
and cited Illingworth (1928a) and Van Zwaluwenburg (1926a). Williams’ para- 
phrasing of the latter on the symphylids is in error. 


A short time after the presence of the family Scutigerellidae was verified 
(Illingworth 1929a), a second family was discovered as Van Zwaluwenburg, in 
his new Myriapod records (1931a), reported: “‘. . . among sugar cane soil 
fauna submitted to J. W. Folsom from the HSPA Experiment Station, there were 
numerous myriapods which he referred to Stephen R. Williams. The latter has 
made the following identifications: Scolopendrella simplex; Scolopendrella neotropica.”” 
A little later, Van Zwaluwenburg (1931b) published a full report of his project 
on soil fauna conducted during 1925 and 1926. In this paper he was no longer 
of the opinion that two different species occur on the Hawaiian Islands, as he 
recognized Scolopendrella neotropica or S. simplex. Van Zwaluwenburg found 90 to 
150 Scolopendrellid specimens per square foot. Scutigerella sp. was iess common 
at the site, but was thought also to attack sugar cane roots. The latter species 
was illustrated (Fig. 172) with an original drawing of a specimen collected at 
the HSPA Experiment Station. 


It is apparent, partly from my taxonomic studies, and partly from the review 
of references on the Symphyla in Hawaii, that there must have been frequent 
confusion in species determination, as well as confusion in the nomenclature 
which was not yet well established in these early years. The occurrence of Scusi- 
gerella immaculata in Hawaii is possibly, but not probably, correct. When 
Illingworth and Ewing reported the Hawaiian Scutigerella as immaculata, only 
a single other species, S. armata (Hansen), was known in Scutigerella s. str. These 
two species are closely allied. The main distinguishing character is the peg-like 
projection which is found on the third joint of the first pair of legs on armata, 
but not on immaculata. This character is easy to observe, and it is not sur- 
prising that Illingworth and Ewing chose to refer the actual animal to immaculata, 
especially as this species seemed to be widely distributed. However, in the 
collection studied above I have not found the true immaculata but a new species 
of the genus fairly similar to immaculata, though not identical with it. Further- 
more, I have also found that the common scutigerellid species collected in the 
pineapple and sugar cane fields is not a true Scutigerella, but Hanseniella unguiculata. 
It appears that Illingworth and Ewing have made a misidentification of species, 
and that nearly all the earlier records of Scutigerella immaculata really ought to 
apply to Hanseniella unguiculata. Since 1955, Sakimura has been involved in a 
symphylid project and made some clarification in this area. He recently found 
that the early determination of S. immaculata, as well as Scolopendrella sp. or a 
member of Scolopendrellidae, for the root-feeding species in the Hawaiian 
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pineapple fields was in error. Sakimura also discovered that the species collected 
at the HSPA Experiment Station in Honolulu, where Van Zwaluwenburg earlier 
conducted his observations, was Hanseniella unguiculata, and not Scutigerella sp. 

Van Zwaluwenburg’s records of the two Scolopendrellidae representatives, 
Symphylella simplex and S. neotropica, which were both described by Hansen under 
the genus Scolopendrella, are also probably misidentifications. The most common 
species of this family in Hawaii is S. tenella which has hitherto been found on the 
islands of Molokai, Lanai, Kauai, and Oahu. It seems most probable that the 
animal studied by Van Zwaluwenburg (1931a) belonged to this species. 


NOTES ON ORIGIN OF HAWAIIAN SYMPHYLA 


Sakimura’s collection studied comprises material from the five islands. The 
greater part of the samples, 9 out of 10, comes from arable land, mostly from 
pineapple fields, and only one single sample from a non-cultivated area. Hansen- 
iella unguiculata was nearly always present in every sample from the five islands. 
According to Sakimura, this species was very common in every cultivated area, 
and several times it was also collected in undisturbed forest areas at high elevation. 
Evidently this species possesses a capacity for living here not only in the pine- 
apple and sugar cane fields but also higher up on the mountains. Another species 
abundant in the arable land is Symphylella tenella which was found in the pineapple 
fields of the four islands. It is obvious that these two are the predominant species 
in the cultivated areas. The former is a widespread species which has reached 
South America, Africa, Europe and the Philippines. As it is only slightly differ- 
entiated, it probably is an introduced newcomer which has succeeded in becoming 
well established in Hawaii. It is, however, at present difficult to determine 
whether Symphylella tenella is an exotic but naturalized species, or if it is indigenous 
to Hawaii. 

Concerning Symphylellopsis subnuda, it must be mentioned that it is a widely 
spread species in the northern hemisphere and has a high capacity for adapting 
to different habitat conditions. For this reason, this species may be presumed 
to be a recent immigrant. 

For Scutigerella sakimurai, the available information is still insufficient to 
express any Certain opinion as to whether this species is endemic or has reached 
Hawaii recently, perhaps through the intervention of man. In this connection, 
it is interesting to note what Zimmerman stated when he discussed the origin 
and means of the dispersal of the Hawaiian fauna (1948, p. 163): ‘‘It is a fact that 
most of the native insects, both winged and apterous, are confined to single 
islands and most often to restricted ranges on those islands. Some of the newly 
introduced species, however, whether they may be beetles, flies, wasps or bugs, 
have spread rapidly, not only over entire islands, but have crossed the open-sea 
channels between the islands. . . . Man has had much to do with this inter- 
island dispersal.” For clarifying the status of the two species described above, 
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Symphylella tenella and Scutigerella sakimurai, as well as for better knowledge of the 
symphylid fauna in general in Hawaii, we need more information, particularly 
from the undisturbed forest areas of the different islands. 
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A New Species of Dolichothrips s. str. from Guam and 
Ceylon (Tubulifera: Phlaeothripidae) 


LEWIs J. STANNARD, JR. 


ILLINOIS NATURAL HISTORY SURVEY, URBANA 
(Submitted for publication December, 1960) 


Recently Mr. N. L. H. Krauss collected several species of Dolichothrips from 
plants of the genus Me/astoma in different parts of the Oriental Region. The 
new species described herein is one of these thrips. 


Plants of Melastoma are hosts to a number of thrips. Karny (1912) recorded 
three species which were thought to be habitually on M. polyanthum in Java: 
Androthrips melastomae (Zimmerman), Liothrips longirostris Karny, and Gynaiko- 
thrips chavicae (Zimmerman). To the list of thrips on Melastoma can now be 
added those species of Dolichothrips discovered by Mr. Krauss which include the 
new species, mesius, from Guam on M. marianum and also from Ceylon on 
M. malabathricum; an undetermined species from Ceylon on M. malabathricum; 
and one or two undetermined species from West Bengal, India, on M. mala- 
bathricum. Because Melastoma is often cultivated, it is quite likely that some of 
the associated thrips are widely distributed by human commerce. 

I am indebted to Mr. Krauss for sending me the specimens from Guam and 
to Miss Kellie O’Neill for allowing me to study the material from Ceylon and 
India. 


Dolichothrips (Dolichothrips) nesius, new species. 


Female (macropterous). Length distended about 1.8 mm. General color dark 
brown. All of antennal segments III to VI, basal half of antennal segment 
VII, apical three-fourths of fore tibiae, apical one-third of middle tibiae, apical 
one-fifth of hind tibiae and all tarsi, yellow. Apical half of antennal segment VII, 
antennal segment VIII, and scale of fore wing medium brown. Remainder of 
wings nearly colorless. Setae of head, thorax, basal abdominal segments and 
terminal setae of tube brown; lateral setae of the apical half of the abdomen 
light yellow. Body with red subintegumental pigment. 

Head (fig. 1, A) 1.4 times longer than wide, widest across eyes, surface closely, 
transversely striate. Eyes moderately large, only slightly more extended posteriorly 
on the ventral surface than on the dorsal surface. Ocellar area raised; fore ocellus 
overhanging base of the antennae. Postocular setae long, over 0.6 times as long 
as dorsal eye length, pointed to nearly blunt. Antennae eight-segmented, moder- 
ate in size, not as elongate as in giraffa Karny, more as in indicus (Hood); 
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Dolichothrips nesius new species. Fic. 1, A. Head and prothorax, dorsal aspect. Fic. 1, B. 
Right fore tarsus, setae omitted. Fic. 1, C. Pelta, median shield on abdominal tergite I. 


segment III with one inner and two outer, fairly long, slender sense cones; 
segment VIII non-pedicellate. Mouth cone long and pointed. Maxillary stylets 
when retracted placed far apart, V-shaped, within the head. Maxillary bridge 
conspicuous, wide. 


Prothorax with all major setae well developed, dilated; anteromarginal setae 
slightly longer than anterolateral setae, subequal to mid laterals, all of these 
shorter than the posterior setae. Epimeral sutures complete. Praepectal plates 
present. Median sclerite of metanotum longitudinally striate at sides. Fore legs 
slightly enlarged; fore tarsi each with a small median tooth (fig. 1, B). Fore 
wings indented in the middle and narrowed beyond, with 6 or 7 accessory 
fringe cilia. 

Pelta (fig. 1, C) roughly triangular, nearly smooth with only a few weak 
striations. Abdominal tergites II to VII each with two pairs of sigmoidal wing- 
holding setae. Abdominal tergite IX with major posterior pairs of setae (setae I 
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and II) longer than the tube, pointed. Tube slightly more than half as long as 
head. Fustus moderate in size. 

Male (macropterous). Length distended slightly over 1.6 mm. Similar to 
female. Body slightly lighter in color, tips of antennal segments IV to VI some- 
times clouded with light brown. Fore tarsal teeth slightly larger. Abdominal 
sternite VIII apparently without a defined glandular area. Abdominal tergite 
with major lateral posterior pair of setae (setae II) greatly reduced in size, fine 
and hairlike. : 

Holotype. Female; Mt. Lamlam, Guam; February, 1958; N. L. H. Krauss; on 
young leaves of Melastoma marianum. Allotype. Male; same data as for holotype. 
Paratypes. 89 , 7c”; same data as for holotype. Types will be deposited in the 
B. P. Bishop Museum, Honolulu, Hawaii. 

Additional record. 29; near Gampola, Ceylon; August, 1957; N. L. H. 
Krauss; on leaves and flower buds of Melastoma malabathricum. 

Apparently mesius is more similar to pumilus Priesner, from Formosa, than any 
other congener. In both these species the postocular setae are pointed or nearly 
so and antennal segment III bears two outer sense cones. By comparison, 
indicus (Hood), the Indian species to which pumilus was originally thought to 
be closely allied (Priesner 1935), has the postocular setae dilated and antennal 
segment III bearing only one outer sense cone. From pumilus, mesius may be 
easily distinguished by color. In mesius the middle and hind tibiae are yellow at 
the tips, whereas in pumilus they are dark brown. 


LITERATURE CITED 
Karny, H. 1912. Gallenbewohnende Thysanopteren aus Java. MARCELLIA XI:115-169. 
ae H. 1935. New or little-known Oriental Thysanoptera. PHILIPPINE JouR. SCI. 
57(3):351-375. 
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A Checklist of the Gelastocoridae (Hemiptera) 


E. L. Topp 
FALLS CHURCH, VIRGINIA 


(Submitted for publication November, 1960) 


In 1955, UNIV. KANSAS ScI. BULL., 37, pt. 1(11):277-475, I revised the family 
Gelastocoridae. At that time, very little material was available from some areas 
of the Old World, especially from Indonesia, Melanesia and Australia. Sub- 
sequently more material was assembled and revisions of the species of Melanesia 
and Australia were published. As a result of these articles and others, 30 names, 
not treated in 1955, now exist. The purpose of this list, therefore, is to treat all 
the names and to bring the specific bibliographies up to date. 

In this list the species and synonyms are presented in alphabetical order by 
genus, Gelastocoris or Nerthra. Synonyms are referred to the species to which they 
pertain. The present list includes all referrences since 1954 through 1960 plus 
a few that were inadvertently missed previously. Accordingly, this list in con- 
junction with my revision of 1955 constitutes a catalogue of the family Gelasto- 
coridae. 


Subfamily Gelastocorinae Champion, 1901. 


Genus Gelastocoris Kirkaldy 

Galgulus Latreille, 1802. Hist. NAT. CRuST. ET INS., v. 3, p. 253. Preoccupied. 
Type: Naucoris oculata Fabricius. Monobasic. 

Gelastocoris Kirkaldy, 1897. ENTOMOLOGIST, 30:258. n.n pro Galgulus Latr. 
Type: Ipso facto type of Galgulus Latr. 
Ref.: Todd, 1955, p. 296; 1957b, p. 145. 

Montandonius Melin, 1929. ZOOL. BIDRAG FRAN. UPPSALA, 12:154-—5, 169. 
Type: Montandonius angulatus Melin. Monobasic. 
Ref.: Todd, 1955, p. 339.—De Carlo, 1959 (1960), p. 77.—Todd, 1961, 

pp. 57 & 61. 


andinus Melin. Syn. of major Montandon. 
amazonensis Melin. Amazonas, Brazil. 
Gelastocoris amazonensis Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:158, 
figs. 1, 3, 12. 
Ref.: Todd, 1955, p. 325, figs. 22, 36; 1957b, p. 148. 
angulatus (Melin). British Guiana, Brazil, Bolivia, Paraguay and Argentina. 
Montandonius angulatus Melin, 1929, ZOOL. BIDRAG FRAN UPLSALA, 12: 169, 
figs. 32-3. 
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Ref.: Todd, 1955, p. 339, figs. 14, 25, 29; 1957b. p. 147; 1957c, p. 2.—De 
Carlo, 1959 (1960), p. 78, figs. 53, 59-61.—Todd, 1961, p. 61. 
Gelastocoris flavus (Guérin-Méneville), Martin nec Guérin-Méneville, 1929. 
UNiv. Kansas Sci. BULL., 18(4):364, pl. 58, fig. 18, pl. 59, fig. 7. 
Ref.: Todd, 1955, p. 339. 
Montandonius bridarollii De Carlo, 1954. MisIGN DE EsTUDIOS DE PATOLOGIA 
REGIONAL ARGENTINA, 24(83-84):101, figs. 19-20. 
Ref.: Todd, 1955, p. 339.—De Carlo, 1959 (1960), p. 84, figs. 54, 58.—Todd, 
1961, p. 63. 
Montandonius mansosotoi De Carlo, 1954. MIsIGN DE ESTUDIOS DE PATOLOGIA 
REGIONAL ARGENTINA, 24(83-84):100, figs. 17-8. 
Ref.: Todd, 1955, p. 339.—De Carlo, 1959 (1960), p. 83, figs. 55-6.—Todd, 
1961, p. 63. 
Montandonius willineri De Carlo, 1954. MisIGN DE ESTUDIOS DE PATOLOG{A 
REGIONAL ARGENTINA, 24(83-84):99, figs. 13-6. 
Ref.: Todd, 1955, p. 339.—De Carlo, 1959 (1960), p. 80, figs. 49, 51-2, 
57.—Todd, 1961, p. 62. 
apureensis Melin. Venezuela. 
Gelastocoris apureensis Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:159, fig. 13. 
Ref.: Todd, 1955, p. 342. 
barberi Torre-Bueno. Syn. of oculatus oculatus (Fabricius). 
bergi De Carlo. Syn. of nebulosus (Guérin-Méneville). 
bolivanus De Carlo. Syn. of nebulosus (Guérin-Méneville). 
bridarollii De Carlo. Syn. of angulatus (Melin.) 
bufo (Herrich-Schiaffer). México to Panamé. 
Galgulus bufo Herrich-Schaffer, 1839 (1940). Dis WANZENARTIGEN INSECTEN, 
v. 5, p. 88, pl. 174, fig. 536. 
Ref.: Todd, 1955, p. 322, figs. 15, 34; 1957b, p. 146. 
californiensis Melin. Syn. of oculatus oculatus (Fabricius). 
cucullatus Martin. Syn. of hungerfordi Melin. 
duplicatus Martin. Syn of major Montandon. 
flavus Guérin-Méneville. Syn. of nebulosus (Guérin-Méneville). 
fuscus Martin. Ecuador, Pert, Bolivia and Chile. 
Gelastocoris fuscus Martin, 1929. UNIV. KANSAS SCI. BULL., 18(4):364, pl. 58, 
fig. 15, pl. 59, figs. 17, 19a, 19b. 
Ref.: Todd, 1955, p. 336, figs. 20, 40; 1957a, p. 348; 1957b, p. 146.—De 
Carlo, 1959 (1960), p. 72, figs. 33, 36-8.—Todd, 1961, p. 61. 
Gelastocoris martinezi De Carlo, 1954. MIsIGN DE EsTUDIOS DE PATOLOGIA 
REGIONAL ARGENTINA, 24(83-84):97, figs. 6, 12. 
Ref.: Todd, 1955, p. 336.—De Carlo, 1959 (1960), p. 72, figs. 31-2, 34-5, 
47.—Todd, 1961, p. 61. 
Gelastocoris problematicus Poisson, 1954. BEITRAGE ZUR FAUNA PERUS, v. 4, 
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p- 71, figs. 12-3. 
Ref.: Todd, 1957a, p. 348. 
hungerfordi Melin. México to Colombia, Venezuela and Brazil. 
Gelastocoris hungerfordi Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA 12:168, 
figs. 5, 27-31. 
Ref.: Todd, 1955, p. 316, figs. 19, 33; 1957b, p. 147.—De Carlo, 1959 (1960), 
p- 56. 3 
Gelastocoris cucullatus Martin, 1929. UNIV. KANSAS SCI. BULL., 18(4):363, pl. 58, 
fig. 6, pl. 59, figs. 11-3. 
Ref.: Todd, 1955, p. 316. 
incasiana Poisson. Syn. of peruensis Melin. 
major Montandon. Panama, Colombia, Venezuela, Ecuador and Chile. 
Gelastocoris major Montandon, 1910. ANN. Mus. R. UNiv. NAPOLI, n. set., 
3(10):2. 
Ref.: Todd, 1955, p. 327, figs. 21, 39; 1957b, p. 147.—De Carlo, 1959 (1960), 
p- 55, fig. 7. 
Gelastocoris andinus Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:159, fig. 14. 
Ref.: Todd, 1955, p. 327. 


Gelastocoris duplicatus Martin, 1929. UNIV. KANSAS SCI. BULL., 18(4):364, pl. 58, 
fig. 17, pl. 59, fig. 7. 
Ref.: Todd, 1955, p. 327. 
mansosotoi De Carlo. Syn. of angulatus (Melin). 
martinezi De Carlo: Syn. of fuscus Martin. 
monrosi De Carlo. Syn. of nebulosus (Guérin-Méneville). 
nebulosus (Guérin-Méneville). South America, but not presently known from 
Colombia. 
Galgulus nebulosus Guérin-Méneville, 1844. ICONOGRAPHIE DU REGNE ANIMAL 
DE B. CuVIER, pt. 7, p. 351. 
Ref.: Todd, 1955, p. 331, figs. 24, 35; 1957b, p. 148; 1957c, p. 1.—De Carlo, 
1959 (1960), p. 55, figs. 1-6, 10, 46.—Todd, 1961, p. 58. 
Galgulus flavus Guétin-Méneville, 1844. ICONOGRAPHIE DU REGNE ANIMAL 
DE B. CuVIER, pt. 7, p. 351, pl. 57, figs. 4, 4a. 
Ref.: Todd, 1955, p. 331. 
Galgulus quadrimaculatus Guérin-Méneville, 1844. ICONOGRAPHIE DU REGNE 
ANIMAL DE B. CUVIER, pt. 7, p. 351. 
Ref.: Todd, 1955, p. 331.—De Carlo, 1959 (1960), p. 59, figs. 8-9, 11-6, 18, 
26-7, 30.—Todd, 1961, p. 58. 
Gelastocoris stali Torre-Bueno, 1909. Proc. ENT. Soc. WASHINGTON, 10:180. 
Ref.: Todd, 1955, p. 331. 
Gelastocoris bergi De Carlo, 1954. MIsIGN DE ESTUDIOS DE PATOLOGIA REGIONAL 
ARGENTINA, 24(83-84):96, figs. 5, 11. 
Ref.: Todd, pp. 332, 335. 
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Gelastocoris bolivianus De Carlo, 1954. MisIGN DE EsTUDIOS DE PATOLOGIA 
REGIONAL ARGENTINA, 24(83-84):92, figs. 3, 9. 
Ref.: Todd, 1955, pp. 332, 335.—De Carlo, 1959 (1960), p. 65, figs. 17, 19, 
28-9, 48.—Todd, 1961, p. 59. 
Gelastocoris paraguayensis De Carlo, 1954. MISION DE ESTUDIOS DE PATOLOGIA 
REGIONAL ARGENTINA, 24(83-84):90, figs. 2, 8. 
Ref.: Todd, 1955. pp. 332, 335.—De Carlo, 1959 (1960), p. 68, figs. 20-1, 
41-2, 50.—Todd, 1961. p. 59. 
Gelastocoris vianai De Carlo, 1954. MisIGN DE ESTUDIOS DE PATOLOGIA 
REGIONAL ARGENTINA, 24(83-84) :94, figs. 4, 10. 
Ref.: Todd, 1955, pp. 332, 335. 
Gelastocoris monrosi De Carlo, 1959 (1960). ACTA ZOOL. LILLOANA, 17:70, figs. 
22-5, 39-40, 43-5. 
Ref.: Todd, 1961, p. 60. 
oculatus oculatus (Fabricius). Ontario, British Columbia south to Florida and 
northern México. 
Naucoris oculata Fabricius, 1798. SUPPLEMENTUM ENTOMOLOGIAE SYSTE- 
MATICAE, p. 525. 
Ref.: Todd, 1955, p. 298, figs. 1-2, 5, 8, 11, 27-8.—Usinger, 1956, pp. 
209-10, figs. 7:21a, 7:22c.—Todd, 1957b, p. 148.—Chapman, 1958, 
p. 120.—Wilson, 1958, p. 153.—Chapman, 1959, p. 12.—Parsons, 1959, 
pp. 1-53, figs. 1-28; 1960a, pp. 299-357, figs. 1-31; 1960b, pp. 99-107, 
figs. 1-4; 1960c, pp. 131-199, figs. 1-26. 
Gelastocoris barberi Torre-Bueno, 1923. CONNECTICUT NAT. HIsT. SURV. BULL., 
No. 34, p. 393, fig. 38. 
Ref.: Todd, 1955, p. 299. 
Gelastocoris subsimilis Blatchley, 1926. HETEROPTERA OF EASTERN NORTH 
AMERICA, p. 1025. 
Ref.: Todd, 1955, p. 300. 
Gelastocoris californiensis Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:167, 
fig. 26. 
Ref.: Todd, 1955, p. 300. 
oculatus variegatus (Guérin-Méneville). Southern Texas to Panama 
Galgulus variegatus Guérin-Méneville, 1844. ICONOGRAPHIE DU REGNE ANIMAL 
DE B. CUVIER, pt. 7, p. 352. 
Ref.: Todd, 1955, p. 311, figs. 16, 31; 1957b, p. 148. 
Galgulus pulcher Stal, 1854. OFv. KONGL. VET.-AKAD. FORHANDL., 11(3):239. 
Ref.: Todd, 1955, p. 311. 
paraguayensis De Carlo. Syn. of nebulosus (Guérin-Méneville). 
peruensis Melin. Peru. 
Gelastocoris andinus peruensis Melin, 1929. ZOOL. BIDRAG FRAN UppsALa, 12:160, 
figs. 4, 15. 
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Ref.: Poisson, 1954, p. 64.—Todd, 1955, p. 329, figs. 26, 38; 1957a, p. 348; 
1957b, p. 148. 
Gelastocoris incasiana Poisson, 1954. BEITRAGE ZUR FAUNA PERUS, v. 4, p. 69, 
figs. 9-11. 
Ref.: Todd, 1957a, p. 348. 
problematicus Poisson. Syn. of fuscus Martin. 
pulcher Stal. Syn. of oculatus variegatus (Guérin-Méneville). ~ 
quadrimaculatus Guérin-Méneville. Syn. of nebulosus (Guérin-Méneville). 
rotundatus Champion. Texas, Arizona and California south to Honduras. 
Gelastocoris rotundatus Champion, 1901. BIOLOGIA CENTRALI-AMERICANA, RHYN- 
CHOTA, HETEROPTERA, Vv. 2, p. 347, pl. 20, fig. 18. 
Ref.: Todd, 1955, p. 314, figs. 18, 30.—Usinger, 1956. p. 210, fig. 7:22d.— 
Todd, 1957b, p. 146. 
stali Torre-Bueno. Syn. of nebulosus (Guérin-Méneville). 
subsimilis Blatchley. Syn. of oculatus oculatus (Fabricius). 
vianai De Carlo. Syn. of nebulosus (Guérin-Méneville). 
vicinus Champion. México to Panamé and Isla de Pinos. 
Gelastocoris vicinus Champion, 1901. BIOLOGIA CENTRALI-AMERICANA, RHYN- 
CHOTA, HETEROPTERA, Vv. 2, p. 349. 
Ref.: Todd, 1955, p. 319, figs. 17, 32; 1957b, p. 147. 
viridis Todd. Southern México and Guatemala. 
Gelastocoris viridis Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):338, 
figs. 13, 23, 37. 
Ref.: Todd, 1957b. p. 147. 
willineri De Carlo. Syn. of angulatus (Melin). 


Subfamily Nerthrinae Kirkaldy, 1906. 
(=Mononychinae Fieber, 1851)! 


Genus Nerthra Say 


Nerthra Say, 1832. HETEROPTERUS HEMIPTERA OF NORTH AMERICA, p. 37. 
Type: Nerthra stygica Say. Monobasic. 
Ref.: Todd, 1955. p. 343. 

Mononyx Laporte, 1833. ESSAI D'UNE CLASSIFICATION SYSTEMATIQUE DE 
L’ORDER DES HEMIPTERES, p. 16. 
Type: Naucoris raptoria Fabricius. Monobasic. 
Ref.: Todd, 1955, p. 343. 

Peltopterus Guérin-Méneville, 1843. REV. ZOOL. TRAVAUX INED., p. 113. 


1 See Todd, 1957, Proc. ENT. Soc. WASHINGTON 59(4):145. 
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Type: Naucoris rugosa Desjardins. Monobasic. 
Ref.: Todd, 1955, p. 344. 

Matinus Stl, 1861. Orv. KoNGL. VeT.-AKAD. FORHANDL., 18:201. 
Type: Mononyx alaticollis Stal. Orig. Desig. and Monobasic. 

Ref.: Todd, 1955, p. 344. 

Phintius Stal, 1861. Orv. KONGL. VET.-AKAD. FORHANDL., 18:201. 
Type: Mononyx grandicollis Germar. Design. by Kirkaldy, 1906. 
Ref.: Todd, 1955, p. 344. 

Scylaecus Stal, 1861. OFV. KONGL. VET.-AKAD. FORHANDL., 18:201. 
Type: Galgulus macrothorax Montrouzier. Orig. Design. and Monobasic. 
Ref.: Todd, 1955, p. 344. 

Glossoaspis Blatchley, 1925. ENT. NEws, 36:49. 

Type: Glossoaspis brunnea Blatchley. Orig. Design. and Monobasic. 
Ref.: Todd, 1955. p. 345. 


adspersa (Stal). Western Australia. 
Matinus adspersus Stal, 1863. BERLINER ENT. ZEITSCHR., 7:407. 
Ref.: Todd, 1955, p. 434, fig. 122; 1957b, p. 162; 1960b, p. 186, figs. 16, 31. 


alaticollis (Stal). Eastern Australia. 
Mononyx alaticollis Stal, 1854. Orv. SVENSKA VET.-AKAD. FORHANDL., 11:239. 
Ref.: Todd, 1955, p. 432, figs. 114, 118, 127; 1957b, p. 161; 1960b, p. 182, 


figs. 14, 29. 


americana (Montandon). Brazil. 
Matinus americanus Montandon, 1905. ANN. Mus. NAT. HUNGARICI, 3:404. 
Ref.: Todd, 1955, p. 381, figs. 115, 120. 


ampliata (Montandon). Eastern Territory of Papua, New Guinea. 
Mononyx ampliatus Montandon, 1899. BULL. Soc. ScI. BUCAREST ROUMANIE, 
8(4-5) :404. 
Ref.: Todd, 1955, p. 426. fig. 111; 1959b, p. 81, figs. 23, 33. 
amplicollis (Stal). Costa Rica, south to Venezuela and Bolivia. 
Mononyx amplicollis Stal, 1854. Orv. SVENSKA VET.-AKAD. FORHANDL., 11:239. 
Ref.: Todd, 1955, p. 384, figs. 53, 68, 95; 1957b, p. 150; 1958, p. 79. 


annulipes (Horvath). Eastern Australia. 
Mononyx annulipes Horvath, 1902. TERM. FUZETEK., 25:611. 
Ref.: Todd, 1955, p. 426; 1957b, p. 160, fig. 4; 1960b, p. 189, figs. 22, 36. 


asiatica (Horvath). Southern China, India and Tibet. 
Mononyx asiaticus Horvath, 1892. TERM. FUZETEK., 15(3):136. 
Ref.: Todd, 1955, p. 410, fig. 128; 1957b, p. 154. 
Mononyx grossus Montandon, 1899. BULL. Soc. Sci. BUCAREST-ROUMANIE, 
8(4-5) :398. 
Ref.: Todd, 1955, p. 410. 
ater (Melin). Colombia and ? Costa Rica. 
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Mononyx ater Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:185, figs. 71-5. 
Ref.: Todd, 1955, p. 389, figs. 56, 56a. 
badius Herrich-Schaffer. Syn. of fuscipes (Guérin-Méneville). 
bipunctatus Melin. Syn. of terrestris (Kevan). 
bipunctatus Stal. Syn. of nepaeformis (Fabricius). 
borealis (Melin). Brazil and Surinam. 
Mononyx borealis Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:179, figs. 47-9. 
Ref.: Todd, 1955, p. 375, fig. 59; 1957b. p. 150. 
bracchialis Todd. México. 
Nerthra bracchialis Todd, 1955. UNIV. KANSAS SCI. BULL., 37, pt. 1(11):400, 
figs. 45, 71, 79. 
brunnea Blatchley. Syn. of rugosa (Desjardins ). 
buenoi Todd. Brazil. 
Nerthra buenoi Todd, 1955. UNIv. KANsAS ScI. BULL., 37, pt. 1(11):365, 
figs. 10, 82. 
Ref.: Todd, 1957c, p. 2, figs. 1a, 1b. 
cheesmanae Todd. Papua, New Guinea. 
Nerthra cheesmanae Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:82, fig. 24. 
colaticollis Todd. New Guinea. 
Nerthra colaticollis Todd, 1959. NovA GUINEA, n. sef., 10, pt. 1:75, figs. 16, 46. 
Mononyx laticollis Guérin-Méneville, Montandon nec Guérin-Méneville, 1899. 
BuLL. Soc. ScI. BUCAREST-ROUMANIE, 8(4-5):407. [In part.] 
Ref.: Todd, 1959b, p. 75. 
Nerthra laticollis (Guérin-Méneville), Todd, nec Guérin-Méneville, 1955. UNtv. 
Kansas ScI. BULL. 37, pt. 1(11): 418, figs. 108, 139. 
Ref.: Todd, 1959b. p. 75. 
conabilis Todd. New Guinea. 
Nerthra conabilis Todd, 1959. NovA GUINEA, n. ser., 10, pt. 1:88, figs. 11, 
22, 41. 
Nerthra ampliata (Montandon), Todd nec Montandon, 1955. UNIV. KANSAS 
Sci. BULL., 37, pt. 1(11):426. [In part.] 
Ref.: Todd, 1959b. p. 88. 
corudis Todd. Guatemala. 
Nerthra corudis Todd, 1955. UNIV. KANSAS Sci. BULL., 37, pt. 1(11):392, figs. 
144-5. 
ecuadorensis (Melin). Panama to Peri. 
Mononyx amplicollis var. ecuadorensis Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 
12:185, figs. 69-70. 
Ref.: Todd, 1955, p. 387, figs. 58, 73, 86; 1957b, p. 150; 1958, p. 79. 
elongata (Montandon). Eastern Australia. 
Matinus elongatus Montandon, 1900. BULL. Soc. ScI. BUCAREST-ROUMANIE, 
8(6):7. 
Ref.: Todd, 1955, p. 436; 1960b, p. 189, figs. 21, 32. 





468 Proceedings, Hawaiian Entomological Society 


eximia Todd. Sumatra. 
Nerthra eximia Todd, 1957. PRoc. ENT. Soc. WASHINGTON, 59(4):155, figs. 
3, 3a. 
femoralis (Montandon). Southern and western Australia. 
Mononyx femoralis Montandon, 1899. BULL. Soc. ScI. BUCAREST-ROUMANIE, 
8(4-5) :402. 
Ref.: Todd, 1955, p. 423, fig. 105; 1957b, p. 159; 1960b, p. 181, figs. 2, 7, 41. 
fuscipes (Guérin-Méneville). México to Colombia and ? Brazil. Also Puerto 
Rico. 
Mononyx fuscipes Guétin-Méneville, 1843. REV. ZOOL. TRAVAUX INED., 6:114. 
Ref.: Todd, 1955, p. 393, figs. 53, 63, 76, 89; 1957b, p. 151. 
Mononyx badius Hertich-Schiaffer, 1853. Dire WANZENARTIGEN INSECTEN, 
9:28, fig. 896. 
Ref.: Todd, 1955, p. 393. 
Mononyx obscurus Stal, 1854. CATALOGUS HEMIPTERORUM, ENT. VER. STETTIN, 
p. 54. 
Ref.: Todd, 1955, p. 393. 


fusco-conspersus Stal. Syn. of raptoria (Fabricius). 
grandicollis (Germar). Africa and Madagascar. 
Mononyx grandicollis Germar, 1837. SILBERMANN’S REVUE ENTOMOLOGIQUE, 
$122. 
Ref.: Todd, 1955, p. 401, fig. 96; 1957b, p. 152; 1959b, p. 71; 1959c, p. 1. 
Mononyx sordidus Herrich-Schaffer, 1853. DiE WANZENARTIGEN INSECTEN, 
9:26, fig. 893. 
Ref.: Todd, 1955, p. 401. 
Mononyx limigenus Stal, 1855. Orv. KONGL. VET.-AKAD. FORHANDL., 12:46. 
Ref.: Todd, 1955, p. 401. 
Mononyx rotundicollis Signoret, 1858. in THOMS. ARCH., 2:329, fig. 628. 
Ref.: Todd, 1955, p. 401. 
Phintius stali Melin, 1929. ZOOL. BIDRAG FRAN UPpsALa, 12:193, figs. 100-2, 
106. 
Ref.: Todd, 1955, pp. 401, 404. 
grandis (Montandon). Victoria, Australia. 
Matinus grandis Montandon, 1900. BULL. Soc. ScI. BUCAREST-ROUMANIE, 
8(6):6. 
Ref.: Todd, 1955, p. 440, figs. 106, 123, 126, 129; 1957b, p. 159; 1960b, 
p- 180, figs. 13, 38. 


grossus Montandon. Syn. of asiatica (Horvath). 
gurneyi Todd. Solomon Islands. 
Nerthra gurneyi Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):419, 
fig. 109. 
Ref.: Todd, 1959b, p. 87, figs. 13, 48. 
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hamata Todd. Territory of Papua, New Guinea. 
Nerthra hamata Todd, 1957. Proc. ENT. Soc. WASHINGTON, 59(4):158, fig. 7. 
Ref.: Todd, 1959b, p. 78, figs. 27, 35. 
hirsuta Todd. Western Australia. 
Nerthra hirsuta Todd, 1955. UNIV. KANSAS SCI. BULL., 37, pt. 1(11):417, 
fig. 132. 
Ref.: Todd, 1960b, p. 181. 
hirta Todd. New Guinea. : 
Nerthra hirta Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:83, figs. 20, 28, 37. 
hungerfordi Todd. Guatemala to Costa Rica. 
Nerthra hungerfordi Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):398. 
figs. 51, 60, 78. 
Ref.: Todd, 1957b. p. 151. 
hylaea Todd. Victoria, Australia. 
Nerthra hylaea Todd, 1960. PaciFic INSECTS, 2(2):184, figs. 11, 19, 30. 
improcera Todd. New Guinea. 
Nerthra improcera Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:73, fig. 3. 
indica (Atkinson). India (Sikkim), Assam and Indochina. 
Mononyx indicus Atkinson, 1888. JOURN. ASIATIC SOC. BENGAL, 57:345. 
Ref.: Todd, 1955, p. 405, fig. 98; 1957b, p. 152. 
Mononyx projectus Distant, 1906. FAUNA BRITISH INDIA, v. 5, p. 310, fig. 174. 
Ref.: Todd, 1955, p. 405. 
infecta Todd. New Guinea. 
Nerthra infecta Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:91, figs. 10, 43. 
lata (Montandon). Ecuador and Colombia. 
Mononyx latus Montandon, 1899. BuLL. Soc. Sci. BUCAREST-ROUMANIE, 
8(4-5) :399. 
Ref.: Todd, 1955, p- 389; 1958, p. 79. 
laticollis (Guérin-Méneville). New Guinea and New Britain. 
Mononyx laticollis Guérin-Méneville, 1843. REV. ZOOL. TRAVAUX INED., 6:112. 
Ref.: Todd, 1959b, p. 74, figs. 17, 47. 
limigenus Stal. Syn. of grandicollis (Germar). 
lobata (Montandon). Java, Sumatra and Federated Malay States. 
Mononyx lobatus Montandon, 1899. BULL. Soc. ScI. BUCAREST-ROUMANIE, 
8(4-5) :397. 
Ref.: Todd, 1955, p. 407, figs. 97, 138; 1957b, pp. 152, 154, 156, fig. 2. 
lurida Todd. Celebes. 
Nerthra lurida Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:72, fig. 15. 
luteovaria (Distant). Northern Australia. 
Mononyx luteovarius Distant, 1904. ANN. Mac. NAT. HIsT., set. 7, 14:63. 
Ref.: Todd, 1955, p. 430, figs. 107, 136; 1957b, p. 159; 1960b, p. 178, 
figs. 9, 42. 
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macrostyla Todd. Solomon Islands. 
Nerthra macrostyla Todd, 1955. UNIV. Kansas ScI. BULL., 37, pt. 1(11):428, 
fig. 103. 
Ref.: Todd, 1957b, p. 158; 1959b, p. 79, figs. 26, 36. 
macrothorax (Montrouzier). Tonga Islands and Australia north and west to 
Kyushu, Japan and to Mayotte in the Comoro Islands. 
Galgulus macrothorax Montrouzier, 1855. ANN. Sci. PHys. NAT. LYON, 2:110. 
Ref.: Esaki, 1928, p. 75; 1933, p. 410.—Ohshima, 1933, p. 533.—Sonan, 
1934, p. 21.—Esaki, 1936, p. 43.—Miyamoto, 1953, p. 35; 1954, p. 28, 
fig. 9.—Todd, 1955, p. 414, figs. 113, 119, 135; 1957b, p. 157; 1959b, 
p. 70, figs. 1, 21, 29; 1960a, p. 116; 1960b, p. 176, figs. 3, 4, 43. 
manni Todd. México. 
Nerthra manni Todd, 1955. UNIV. KANsAs Sci. BULL., 37, pt. 1(11):396, figs. 
54, 66, 80. 
Ref.: Todd, 1957b, p. 151. 
martini Todd. Arizona, California, Baja California and ? Georgia. 
Nerthra martini Todd, 1954. PAN-PACIFIC ENT., 30(2):113, figs. 1, 5. 
Ref.: Todd, 1955, p. 358, figs. 42, 70, 91,—Usinger, 1956, p. 210, figs. 7:21b, 
7:22a.—Todd, 1957b, p. 149. 
Mononyx badius Herrich-Schaffer, Uhler nec Herrich-Schaffer, 1876. BULL. U.S. 
GEOL. SuRV., p. 336. 
Ref.: Todd, 1955, p. 358. 
Mononyx stygicus (Say), Uhler nec Say, 1894. PROC. CALIFORNIA ACAD. SCI., 
ser. 2, 4:290. 
Ref.: Todd, 1955, p. 358. 
melini Poisson. Syn. of ranina (Herrich-Schiffer). 
melini form siviae Poisson. Syn. of ranina (Herrich-Schdffer). 
mexicana (Melin). México and Guatemala. 
Mononyx mexicanus Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:187, figs. 
80-3. 
Ref.: Todd, 1955, p. 356, figs. 43, 69, 75, 94; 1957b, p. 149. 
mixta (Montandon). New Guinea and New Britain. 
Mononyx mixtus Montandon, 1899. BULL. Soc. ScI. BUCAREST.-ROUMANIE, 
8(4-5):404. [In part.] 
Ref.: Todd, 1955, 420, fig. 116; 1957b, p. 157; 1959b, p. 84, figs. 8, 30. 
mixtella Todd. New Guinea. 
Nerthra mixtella Todd, 1959. Nova GUINBA, n. ser., 10, pt. 1:85, figs. 9, 38. 
montandoni (Melin). Trinidad and Venezuela. 
Mononyx montandoni Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:195, 
fig. 95. 
Ref.: Todd, 1955, p. 380. figs. 55, 55a, 85; 1957b, p. 150. 
monticola Todd. New Guinea. 
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Nerthra monticola Todd, 1959. NovA GUINEA, n. ser., 10, pt. 1:88, fig. 6. 
nepaeformis (Fabricius). Brazil, Paraguay, Argentina and Chile. 
Naucoris nepaeformis Fabricius, 1775. SYsSTEMA ENTOMOLOGIAE, Vv. 2, p. 693. 
Ref.: Todd, 1955, p. 371, figs. 49, 72, 74, 93; 1957b, p. 149; 1959a, p. 72. 
Mononyx bipunctatus Stal, 1854. OFV. SVENSKA VET.-AKAD. FORHANDL., 11:239. 
Ref.: Todd, 1955, p. 371. 
Mononyx raptorius (Fabricius), auct. nec Fabricius. 
Ref.: Todd, 1955, p. 371. 
nervosa (Montandon). Mariannes. 
Peltopterus nervcsus Montandon, 1900. BULL. Soc. ScI. BUCAREST-ROUMANIE, 
8(6):8. 
Ref.: Todd. 1955, p. 416, fig. 124. 
nieuwenhuisi Todd. Borneo. 
Nerthra nieuwenhuisi Todd, 1957. Proc. ENT. Soc. WASHINGTON, 59(4):154, 
fig. 1. 
niger Melin. Syn. of ranina (Herrich-Schaffer). 
nudata Todd. Eastern Australia. 
Nerthra nudata Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):425, 
fig. 99. 
Ref.: Todd, 1957b, p. 160; 1960b, p. 194, figs. 1, 25, 33. 
obscurus Melin. Syn. of tenebrosa Todd. 
obscurus Stal. Syn. of fuscipes (Guérin-Méneville). 
occidua Todd. Celebes. 
Nerthra occidua Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:71, figs. 14, 45. 
“omani Todd. Solomon Islands. 
Nerthra omani Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):422, 
fig. 100. 
Ref.: Todd, 1957b, p. 157; 1959b, p. 79, figs. 18, 31. 
parvula (Signoret). Chile. 
Mononyx parvulus Signoret, 1864. ANN. Soc. ENT. FRANCE, 33:588. 
Ref.: Todd, 1955, p. 362, figs. 44, 67; 1957b, p. 149. 
peruviana (Montandon). Peru, Ecuador and Bolivia. 
Mononyx peruvianus Montandon, 1905. ANN. Mus. NAT. HUNGARICI, 3:403. 
Ref.: Poisson, 1954, p. 64.—Todd, 1955, p. 379, figs. 47, 65, 83; 1957b, 
p. 150. 
petila Todd. New Guinea. 
Nerthra petila Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:90, figs. 4, 42. 


planifrons (Melin). México. 
Mononyx planifrons Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:186, figs. 
74-6. 
Ref.: Todd, 1955, p. 388; 1958, p. 79. 
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plauta Todd. South Australia. 
Nerthra plauta Todd, 1960. Paciric INSECTS, 2(2):186, figs. 6, 17. 
praecipua Todd. Chile. 
Nerthra praecipua Todd, 1957. PRoc. ENT. Soc. WASHINGTON, 59(4):151, 
fig. 9. 
probolostyla Todd. Queensland, Australia. 
Nerthra probolostyla Todd, 1960. PACIFIC INSECTS, 2(2):193, figs. 23, 34. 
Nerthra sinuosa Todd, 1957. PRoc. ENT. Soc. WASHINGTON, 59(4): 159, fig. 8. 
projectus Distant. Syn. of indica (Atkinson). 
quinquedentata (Melin). Argentina, Brazil and Chile. 
Mononyx quinquedentatus Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:188, 
figs. 84-7. 
Ref.: Todd, 1955, p. 363, fig. 84. 
ranina (Herrich-Schaffer). Pera, Bolivia, Chile, Argentina, Paraguay and Brazil. 
Mononyx raninus Herrich-Schaffer, 1853. Die WANZENARTIGEN INSECTEN, 9:28, 
fig. 896. 
Ref.: Todd, 1955, p. 368, figs. 3-4, 6, 9, 12, 41, 81; 1957a, p. 348; 1957b, 
p. 149; 1957c, p. 2. 
Mononyx melini Poisson, 1954. BEITRAGE ZUR FAUNA PERUS, Vv. 4, p. 72, fig. 15. 
Ref.: Todd, 1957a, p. 348. 
Mononyx melini form siviae Poisson, 1954. BEITRAGE ZUR FAUNA PERUS, v. 4, 
p- 72, fig. 16. 
Ref.: Todd, 1957a, p. 348. 
Mononyx niger Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:182, figs. 63-4. 
Ref.: Poisson, 1954. p. 64.—Todd, 1955, p. 368. 
raptoria (Fabricius). Guatemala to Brazil. 
Naucoris raptoria Fabricius, 1803. SYsTEMA ELEUTHERATORUM, v. 3, SYSTEMA 
RHYNGOTARUM, p. 111. 
Ref.: Todd, 1955, p. 366. figs. 7, 46, 64, 88; 1957b, p. 149. 
Mononyx fusco-conspersus Stal, 1858. KONGL. SVENSKA VET.-AKAD. HANDL., 
2:82. 
Ref.: Todd, 1955, p. 366. 
recta Todd. Ceram, Halmahera and Ambon. 
Nerthra recta Todd, 1959. NovA GUINEA, n. ser., 10, pt. 1:80, figs. 19, 32. 
robusta Todd. New Guinea. 
Nerthra robusta Todd, 1955. UNIV. KANsAs ScI. BULL., 37, pt. 1(11):429, 
figs. 102, 140. 
Ref.: Todd, 1957b, p. 158; 1959b, p. 78, figs. 25, 34. 
rotundicollis Signoret. Syn. of grandicollis (Germar). 
rudis (Melin). México to Ecuador. 
Mononyx fuscipes var. rudis Melin, 1929. ZOOL. BIDRAG FRAN ULPSALA, 12:182, 
fig. 62 
Ref.: Todd, 1955, p. 390, fig. 90; 1957b, p. 150. 
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rugosa (Desjardins). Mauritius, New Guinea ?, Australia ?, Panamd and 
Florida. 
Naucoris rugosa Desjardins, 1837. ANN. Soc. ENT. FRANCE, 6:239. 
Ref.: Todd, 1955, p. 412, fig. 121; 1957b, p. 156.—Chapman, 1958, p. 120.— 
Todd, 1959b, p. 68, fig. 2; 1960b, p. 175. 
Glossoaspis brunnea Blatchley, 1925. ENT. NEws, 36:49. 
Ref.: Todd, 1955, p. 413. 
Mononyx stygicus (Say), Uhler nec Say, 1884. STANDARD NATURAL History, 
v. 2, p. 264. 
Ref.: Todd, 1955, p. 413. 
serrata (Montandon). Burma. 
Mononyx serratus Montandon, 1897. ANN. Mus. Civ. St. NAT. GENOVA, 1:365. 
Ref.: Todd, 1955, p. 409; 1957b, p. 152. 
sinuosa Todd. Eastern Australia. 
Nerthra sinuosa Todd, 1955. UNIV. KANsAs ScI. BULL., 37, pt. 1(11):440, 
figs. 131, 134. 
Ref.: Todd, 1960b, p. 190, figs. 24, 35. 
soliquetra Todd. Eastern Australia. 
Nerthra soliquetra Todd, 1960. PaciFIc INSECTS, 2(2):183, figs. 12, 15, 28. 
sordidus Herrich-Schaffer. Syn. of grandicollis (Germar). 
spissa (Distant). Assam. 
Mononyx spissus Distant, 1906. FAUNA BRITISH INDIA, v. 5, p. 313, fig. 176. 
Ref.: Todd, 1955, p. 412, fig. 101. 
stali Melin. Syn. of grandicollis (Germar). 
stali (Montandon). Western Australia. 
Matinus stali Montandon, 1900. BULL. Soc. Sci. BUCAREST-ROUMANIE, 8(6):5. 
Ref.: Todd, 1955, p. 435, figs. 125, 133; 1957b, p. 161, fig. 6; 1960b, p. 187, 
figs. 5, 20, 26. 
stevensi Todd. New Guinea. 
Nerthra stevensi Todd, 1959. NovA GUINEA, n. ser., 10, pt. 1:87, figs. 5, 44. 
stygica Say. Florida and Georgia. 
Nerthra stygica Say, 1832. HETEROPTEROUS HEMIPTERA OF NORTH AMERICA, 
p- 37. 
Ref.: Todd, 1955, p. 354, figs. 110, 117, 130; 1957b, p. 148.—Wilson, 1958, 
p. 153.—Chapman, 1958, p. 120. 
suberosa (Erichson). Tasmania and Flinders Islands. 
Mononyx suberosus Erichson, 1842. ARCHIV. FUR NATURG., 8:285. 
Ref.: Todd, 1955, p. 438; 1960b, p. 180, figs. 10, 39. 
tasmaniensis Todd. Tasmania and eastern Australia. 
Nerthra tasmaniensis Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):437, 
fig. 143. 
Ref.: Todd, 1960b, p. 185, fig. 27. 
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tenebrosa Todd. British Honduras to Ecuador. 
Nerthra tenebrosa Todd, 1955. UNIV. KaNsAs ScI. BULL., 37, pt. 1(11):376, 
figs. 50, 61, 92. 
Ref.: Todd, 1957b. p. 150. 
Mononyx obscurus Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:178, figs. 43-6. 
Preoccupied. 
Ref.: Todd, 1955. p. 376. 
tenuistyla Todd. Buru. 
Nerthra tenuistyla Todd, 1959. Nova GUINEA, n. ser., 10, pt. 1:94, figs. 7, 39. 
terrestris (Kevan). South America, except Chile, Argentina, Uruguay and 
Paraguay. 
Mononyx terrestris Kevan, 1948. ANN. MAG. NAT. HISsT., ser. 11, 14:813. 
Ref.: Todd, 1955, p. 373, figs. 48, 62, 87; 1957a, p. 348; 1957b, p. 149; 
1957c, p. 2; 1959a, p. 72. 
Mononyx bipunctatus Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:177, figs. 
39-42, 108. Preoccupied. 
Ref.: Poisson, 1954. p. 64.—Todd, 1955, p. 373. 
Mononyx titschacki Poisson, 1954. BEITRAGE ZUR FAUNA PERUS, v. 4, p. 72, 
fig. 14. 
Ref.: Todd, 1957a, p. 348. 
titschacki Poisson. Syn. of terrestris (Kevan) 
toxopeusi Todd. Buru Ceram and Halmahera. 
Nerthra toxopeusi Todd, 1959. NovA GUINEA, n. ser., 10, pt. 1:92, figs. 12, 40. 
tuberculata (Montandon). Western Australia. 
Mononyx tuberculatus Montandon, 1899. BULL. Soc. Sc1. BUCAREST-ROUMANIE, 
8(4-5) :403. 
Ref.: Todd, 1955, p. 431, figs. 104, 137; 1957b, p. 161; 1960b, p. 187, 
figs. 18, 37. 
turgidula (Distant). Nepal. 
Mononyx turgidulus Distant, 1906. FAUNA BRITISH INDIA, v. 5, p. 311, fig. 175. 
Ref.: Todd, 1955, p. 406. 
unguistyla Todd. South India. 
Nerthra unguistyla Todd, 1957. Proc. ENT. Soc. WASHINGTON, 59(4):152, 
fig. 5. 
unicornis (Melin). Brazil, French Guiana and Surinam. 
Mononyx unicornis Melin, 1929. ZOOL. BIDRAG FRAN UPPSALA, 12:179, figs. 
30-5. 
Ref.: Todd, 1955, p. 378, figs. 57, 57a, 77; 1957b, p. 150; 1959a, p. 72. 
usingeri Todd. California. 
Nerthra usingeri Todd, 1954. PAN-PACIFIC ENT., 30(2):116, fig. 2. 
Ref.: Todd, 1955, p. 360, fig. 141.—Usinger, 1956, p. 210, fig. 7:22b. 
walkeri Todd. Northern Territory, Australia. 
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Nerthra walkeri Todd, 1955. UNIV. Kansas ScI. BULL., 37, pt. 1(11):439, 
fig. 142. 
Ref.: Todd, 1960b. p. 178, figs. 8, 40. 

Mononyx grandis Montandon, 1900. BULL. Soc. Sci. BUCAREST-ROUMANIE, 
8(6):6. [In part.] 
Ref.: Todd, 1960b. p. 178. 


williamsi Todd. Brazil. 
Nerthra williamsi Todd, 1955. UNIV. KANSAS ScI. BULL., 37, pt. 1(11):383, 


fig. 112. 
Ref.: Todd, 1957b. p. 151. 
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Refuse Containers as a Source of Flies in 
Honolulu and Nearby Communities 


DONALD P. WILTON 
DIVISION OF SANITATION 
HAWAII STATE DEPARTMENT OF HEALTH 
HONOLULU, HAWAII 


(Submitted for publication December, 1960) 


The garbage can has long been recognized as an important site of domestic 
fly production. Quarterman et al. (1949) found garbage cans second only to the 
city dump as a source of flies in Savannah, Georgia. They reported fly breeding 
in or under 60 per cent of the containers examined. Fifty per cent of the infested 
media detected by Schoof et al. (1954) in fly breeding surveys conducted in 
Charleston, West Virginia were garbage. A similar situation was found by 
Siverly and Schoof (1955) in Phoenix, Arizona. Kilpatrick and Bogue (1956) 
demonstrated fly emergence from ground surfaces under and near garbage cans 
at Mission.and Pharr, Texas. As an illustration of the significance of garbage as 
a breeding medium for domestic flies, it was stated by Siverly and Schoof 
(1955) that as many as 70,000 flies have been produced by one cubic foot of this 
material. 

Campbell and Black (1960) reporting on an investigation of prepupal migration 
of fly larvae from refuse containers in Concord, California recommended twice-a- 
week refuse collection during hot weather. They suggested that this would 
remove refuse before any significant migration (and hence, any significant fly 
production) could occur. Often, however, routine refuse collection fails to 
remove all the material in the can. As pointed out by Quarterman et al. (1949), 
a sludge-like deposit which is not dislodged when the container is upended 
frequently builds up in the bottoms of neglected cans. Preliminary observations 
in Honolulu showed that more often than not, this ‘‘garbage sludge’’ was 
infested with fly larvae. 

The need for an evaluation of garbage cans as a source of domestic flies in 
Honolulu has been recognized by the State Health Department for some time. 
According to U.S. census figures, in 1950 the city of Honolulu contained 
59,594 housing units. In 1960 the Hawaii State Planning Office reported that 
the number had increased to 80,326; a gain of 20,732 units. Much of this expan- 
sion has taken place at the expense of farming operations. Housing developments 
have taken over land, some of it within the city proper, which formerly was 
occupied by dairies, hog farms and poultry ranches. As a consequence, these 
farms have been forced to relocate in places remote from the city. Thus a sub- 
stantial increase in the number of garbage cans has been accompanied by a 
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TABLE I. Number of addresses where pre-adult flies were found in one or more refuse 
containers. Inspections made between September 1958 and October 1960. 
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District Addresses Positive Positive 
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constant decrease in the number of major fly sources located within or close to 
residential areas. 

A survey was begun in the summer of 1958 to determine whether domestic 
garbage cans remain an important source of flies in areas which receive twice-a- 
week refuse collection service. Although fly production reaches a peak in Hawaii 
during September and October, fly breeding occurs throughout the year, enabling 
the survey to be continued intermittently through the summer of 1960. 


SURVEY PROCEDURE 

In residential parts of Honolulu and other communities on the island of Oahu 
mixed refuse is collected twice each week by personnel of the City and County 
of Honolulu. Residents place refuse containers at or near the curb for collection. 
During the survey reported here the refuse cans at 2,046 addresses in Honolulu 
and the suburban communities of Kailua and Lanikai were closely inspected 
shortly following regular refuse collection while the containers were still at the 
curb. The presence of any pre-adult stage in these ““empty’’ cans was taken as 
clear evidence of active fly production. No address was counted as positive 
unless at least one pre-adult stage was actually demonstrated, regardless of how 
insanitary the refuse cans were. 


SURVEY RESULTS 
As shown in Table I, fly production, as defined above, was demonstrated in 
one or more garbage cans at 265 or 13 per cent of the 2,046 addresses visited. 
When the data of Table I are re-arranged according to the kind of dwelling 
units represented they take on considerably added significance. Table II shows 
the extent of garbage can fly breeding indicated by the survey at single-family 
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dwellings as compared with apartments. For present purposes an apartment house 
is defined as “‘any house, building or portion thereof containing two or more 
dwelling units.” While only 10 per cent of the single-family dwellings were 
found positive for garbage can fly breeding nearly 38 per cent of the apartment 
buildings were positive. 


SPECIES OF FLIES BREEDING IN GARBAGE CANS 

Samples of fly larvae or of infested residue material were taken from 68 emptied 
cans between September, 1959 and August, 1960. The samples were collected in 
one pint disposable containers to which plastic emergence cages were attached 
(Wilton, 1960). Larvae frequently were collected from relatively clean cans 
containing little residual material. In such cases canned dog food was placed in 
the rearing container to provide sufficient food for development. All samples 
were held for one month. Twenty-three species of flies representing 12 families 
were reared out. They are listed below in the order of decreasing frequency of 
occurrence.” 


DISCUSSION AND CONCLUSIONS 
The incidence of garbage can fly breeding encountered varied from 2 per cent 
of the addresses checked in Kalihi to 27 per cent in Waikiki. There was no 
indication that the socio-economic level of a neighborhood related directly to 
the significance of its refuse containers as a fly source. Early in the survey it 
became apparent, however, that there was considerably more garbage can fly 


1 Chapter 2, Article II, PUBLIC HEALTH REGULATIONS, STATE OF HAWAII. 

2 The author wishes to express his gratitude to Dr. D. E. Hardy, University of Hawaii 
Agricultural Experiment Station and to Dr. C. R. Joyce, United States Public Health Service 
for assistance with identification of reared material. 


TABLE II. Incidence of garbage can fly breeding by type of dwelling. 


Single Units Apartment Buildings 


District No. of Positive No. of Positive 
Addresses Addresses 


No. No. % 
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121 10 
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84 10 
58 8 
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TABLE III. Flies reared from sixty-eight garbage can samples collected in Honolulu, Kailua 
and Lanikai, Hawaii. 


Frequency 
Species Family (Cans) 


Phaenicia cuprina (Wiedemann) 
Puliciphora wymani G. Bohart 
Megaselia scalaris Loew 

Musca domestica Linnaeus 
Desmometopa sp 

Drosophila spp 

Chrysomya megacephala (Fabricius) 
Atherigona orientalis (Schiner) 
Diploneura cornuta Bigot 
Fannia pusio Wied 

Hermetia illucens (Linn.) 
Boettcherisca peregrina (Robineau-Desvoidy) 
Parasarcophaga misera (Walker) 
Drosophila melanogaster Meigen 
Scatopse fuscipes Meig 

Milichia orientalis Malloch 
Milichiella lacteipennis Loew 
Chrysomya rufifacies Macquatt 
Psychoda alternata Say 
Unidentified 

Limosina sp 

Cadrema pallida (Loew) 

Ophyra sp 


Calliphoridae 
Phoridae 
Phoridae 
Muscidae 
Milichiidae 
Drosophilidae 
Calliphoridae 
Muscidae 
Phoridae 
Muscidae 
Stratiomyidae 
Sarcophagidae 
Sarcophagidae 
Drosophilidae 
Scatopsidae 
Milichiidae 
Milichiidae 
Calliphoridae 
Psychodidae 
Itonididae 
Sphaeroceridae 
Chloropidae 
Muscidae 
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production in areas containing apartment houses (Makiki, Waikiki, Kailua) than 
in districts made up entirely of one-family dwelling units. 


When the data pertaining to the two types of dwellings are considered separ- 
ately it becomes apparent that apartment houses have considerable importance 
as sites of fly production. The incidence of garbage can fly breeding at apartment 
houses was found to be almost four times that recorded for one-family units. 
The significance of apartment houses is enhanced by the fact that large buildings 
may have ten or more refuse cans. The presence of fly larvae in more than one 
can at these places was not unusual. Such multiple infestations at single-family 
dwellings were encountered, but with far less frequency. 


Phaenicia cuprina (Wiedemann) was the fly most frequently seen in and around 
garbage cans and was reared from 60 of the 68 samples collected. It is one of the 
commonest flies in residential areas in Hawaii and is strongly attracted by both 
fermenting or sour-smelling substances and food odors. The attraction of cooking 
odors for this species accounts for its frequent and annoying presence in kitchens 
and dining rooms. Garbage appears to be its primary breeding medium. 


The house fly, Musca domestica Linn., was less conspicuous than P. cuprina 
around garbage cans and refuse storage areas and was reared from only 24 of the 
samples. Moreover, it was reared in much smaller numbers. A total of 4,454 
P. cuprina adults were obtained as compared with 426 house flies. 
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The phorid flies, Puliciphora wymani G. Bohart and Magaselia scalaris Loew, 
were obtained abundantly from garbage can material. In total numbers reared 
the phorids probably exceeded all the other species combined. Because of their 
small size and restricted range, however, they rarely become troublesome and 
are seldom even noticed. 

Since fly production in refuse containers was demonstrated at only 13 per cent 
of the dwellings surveyed, there can be little doubt that twice-a-week refuse 
collection is effective in restricting fly production from this source. Room for 
improvement remains, however. Particularly is this true in areas zoned for 
apartment houses where fly production at rates up to 42 per cent of the buildings 
inspected was recorded. The reasons for a markedly higher incidence of fly 
breeding at apartment houses are not completely known. It is highly probable, 
however, that the explanation will involve the question of individual responsi- 
bility. The occupants of a single-family dwelling are more likely to be conscien- 
tious in the matter of refuse disposal since the responsibility for a dirty, foul- 
smelling, fly-producing garbage can is clear-cut. In apartment houses, on the 
other hand, many people frequently use refuse containers in common and there 
may be little regard for the sanitation of those containers. Too frequently 
apartment house managers or owners fail to provide enough refuse cans and are 
negligent about keeping them clean. 


The survey has indicated an opportunity for further reduction of residential 
area fly populations through greater emphasis on the need for clean properly 
maintained garbage cans especially in apartment house zones. 
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New Immigrant Records for the Year 1960 


THE EDITOR 


Species marked with an asterisk were reported from the Hawaiian Islands for 
the first time during 1960 on the dates recorded in the text. Those marked with a 
dagger are considered doubtfully established as those records are based on 
single collections. Species not so marked were reported previously under incorrect 
or incomplete determinations. New species considered to be endemic to the 
Hawaiian Islands are not included in this list. 


CHANCE IMMIGRANTS 


Diaperis lewisi Bates (Coleoptera: Tenebrionidae) 

*Circulifer tenellus (Baker) (Homoptera: Cicadellidae) 

*Eupelmus poppa Girault (Hymenoptera: Eupelmidae) 
*Syntomosphyrum sp. (Hymenoptera: Eulophidae) 
*Bryobia praetiosa Koch (Acarina: Tetranychidae) 
*Petrobia harti (Ewing) (Acarina: Tetranychidae) 
*Eutetranychus banksi (McGregor) (Acarina: Tetranychidae) 
*Pentamerismus oregonensis McGregor (Acarina: Tenuipalpidae). .. . 
*Pigmephorus tarsalis Hirst (Acarina: Pyemotidae) 
*Siteroptes graminum (Reuter) (Acarina: Pyemotidae) 
*Acarapis woodi externus Morgenthaler (Acarina: Scutacaridae) 
*Dermatophagoides scheremetewskyi Bogdanow 

(Acarina: Epidermoptidae) 

*Chrysobothris octocola LeConte (Coleoptera: Buprestidae) 
*Carpophilus freemani Dobson (Coleoptera: Nitidulidae) 
*Carpophilus mutilatus Erichson (Coleoptera: Nitidulidae) 
*Stephanoderes vulgaris Shauf (Coleoptera: Scolytidae) 
*Stephanoderes georigiae Hopkins (Coleoptera: Scolytidae)......... 
*Dusmetia sangwani Rao (Hymenoptera: Encyrtidae) 
tNephotettix apicalis (Motschulsky) (Homoptera: Cicadellidae) 
*Sphenophorus venatus vestita Chittenden (Coleoptera: Curculionidae) 326 
*Gahaniella sp. (Hymenoptera: Encyrtidae) 
tIxodes pacificus Cooley and Kohls (Arcarina: Ixodidae) 
*Aphidius gifuensis Ashmead (Hymenoptera: Braconidae) 
*Aphidius obscuripes Ashmead (Hymenoptera: Braconidae) 
tMonoctonus paulensis (Ashmead) (Hymenoptera: Braconidae) 
+Meteorus humilis (Cresson) (Hymenoptera: Braconidae) 
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*Microtypus fullawayi Beardsley (Hymenoptera: Braconidae) 
*Apanteles sp. (Hymenoptera: Braconidae) 
*Monolexis fuscicornis Foerster (Hymenoptera: Braconidae) 
*Doryctes immigrans Beardsley (Hymenoptera: Braconidae) 
*Symphylellopsis subnuda (Hansen) (Symphyla: Scolopendrellidae)... 
*Symphylella tenella Scheller (Symphyla: Scolopendrellidae) 
*Scutigerella sakimurai Scheller (Symphyla: Scutigerellidae) 
Hanseniella unguiculata (Hansen) (Symphyla: Scutigerellidae) 
*Chaetoravinia anandra Dodge (Diptera: Sarcophagidae) 


BENEFICIAL INSECTS PURPOSELY INTRODUCED 


*Acinia fucata Fabricius (Diptera: Tephritidae) 
*Aphidius smithi Sharma and Rao (Hymenoptera: Braconidae)........ 
*Trichotaphe sp. (Lepidoptera: Gelichiidae) 
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} MRBIGDEOTRER, arcsec caccncioasnoes Seacaseaiee 152 Cama 8S ae ae 117 
Acanthoscelides ae AmpuleX COMPTeSSA@.............-----seeeceeseeeeeees 298 
ODTECEUS  .........--.---ccreoeeees D9, Pe OIRRS oo ee 298 
Acarapis woodi externus. Amyegdalops tomasseti.. iets ee 
RNIN. © on ncatid oktheaegnagndete 157, ‘ Amyna natailis............... een 
ACETATONECULOMYIA on... eee cececesesseneeeeeeeeee 168 Amysoma chilonis...........................== -359 1 
Aceria litchii.......... wn0e434 Anacamptodes fragilaria......5, 9, 170, 313 i 





Achaea janata.................. 2200294 Anagyrus antoninae.......................... 322, 327 





Achaearanea tepidarioria. -.-290 SeOee nae 297, 327 i 

PARI PO a sis Seren vatpeeanns Ananca bicolor... ..294, 329 | 
pacsine 63, 85, 166, 170, 245, 246, 389, 396 GOCCP: ...c.-25..- eneeenee D4 

Achatinella stewartii producta....329, 397 Ancistrona vagelli........ 3882 

Mea Sara reeks 1 Andaspis hawaiiensis....... . 58 

Acinia fucata Androthrips melastomae......................... 

Acinopterus angulatuS........00.02.......c Anisolabis eteronoma.... 


Kpchedeccneilivinsatestanadatoes 20, 157, 177, 309, 313 Perkins  -.2.. 




























Acrapex exanimis. Anisopidae .... 
*mischus _........ Anisopus sp............. 
Acrididae ................. Anomala sulcatula.. 
Acrolepia assectella........ ail Anopheles ............... 
Actornithophilus milleri... .382 albimanus 
Acyrthosiphon  .00..0...........:-00000 +L 74 annularis ...... ; | 
Adelencyrtus odonaspidls.... .327 annulipes ...... B i 
PTI EU iced ces cecssicecetnrsconsepceeseetoss 295 barbirostris .. 
Aedeomyia catastica... ...161, 404, 411 farauti ...... y 
SN rise hencenictoecnicss tenis Geoseuderoiaes 403 freeborni ( 
albopictus 409 litoralis ... } 
dorsalis ...... 07, 409 minimus i 
| lineatopennis . 409 flavirost ! 
pampangensis a nigerrimus .... i 
pandani ............ occidentalis ..... H 
polynesiensis peditaeniatus ............ 1 
sollicitans pseudopunctipennis | 
squamiger . ael punctulatus. ............... / 
sticticus ............ Sead quadrimaculatus i 
taeniorhynchus . Me pe eee \ 
VOTE TEI ia agiscsveccccccscSisctenenccrcseers! subpictus indefinitus. 
nocturnus a subpictus. ................ 
WO sisi cdeceains umbrosus. ................ 
Vigtlas .......... 5 Anoplolepis longipes. 
TUNE: = VOT asin ocicciesesvrrggesscpnacene 64 Antheorus spp........... 
Aerenicopsis championi .-63, 245, 390 Anthocoridae .. 
TRIO sec ev cthictei cies Sovtcicakceoradibbents 154 Anthomyidae .. 
Agathidinae _ .............. ..339, 354 Anthomyinae ..... 
Agathis hawaiicola ..339, 354 Anthomyzidae ....... 
BOG aes Sonat nepeiceeteeramenn shen cn seainielipdoeaaeataintel 417 Anthrax distigma... z 
Agonoxena argaula.. .-267, 400 Anthrenus flavipes.....................:.:c0sseeseees 
PBCINUS CORB UIB COB oon 318 Anthribidae ................ 3 
Agromyzidae .......... 357 Antonina 
Agrotis dislocata... ++-383 graminis 
evanescens ...... ..2.383 Antrocephalus pertorvus....................-..- 297 
{perlon *.......0 4, 351 SERMONS en 333, 335, 341, 354 
SURIINNIIIIIEN as putdlenbaininsnacsaapesciaenhenadialniiod 383 SRRUIIND. baiciccinisancg cote 341, 354 
(Peridroma) fasciata. ..294, 383 carpatus ... 297, 341, 354 
SID egieincghatntcachainantdincsineimdadiccniigndae 383 CEI niescisbitecs ctachep huictgpab ite ee 341, 355 
a a ets 383, 386 ORO sn 342, 355 
Albatross ... 381, 384 margiventris 3 , 386 
SOND i cecielicetececeeclimicas 292, 417 Oe - ae 14, 391 
AIBATODIUS PROD UD nrierescncscsicsnserccrscsecceseese ruficrus ..... 5 245 
ates Sie cates 261, 262, 266, 267, 349, 365 ee 355 
PODER ORORUS Ci oscnciininicinipnciitnnsame SER vances 356 
danicus. .............. iiaacintan pels guts iiienkeceiealedoaess 341, 355 
Aloha myoporicola............ PID | orvviccectivcctimichteonpdumhibee’ 345 
a. ee ---59, 384 auripes 345 
I aa a as 384 NN aoa ili kee 345 
Alysiinae i diae ceil sat, LO 337, 345 Aphid, pea. 331 
Amobia (Pachyopthalmus) sp............. 420 tnd cisco nc anaareiaclineaatiaata 292 


Amorbia emigratella ..............298, 360, 399 Aphididae .................. 157, 309, 347, 383, 416 
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DI ick Bo aconssnctieeeene ered ar 347 
Aphidius gifuensis.................... 338, 3 483 
(Lysiphlebus) testaceipes...................- ” 348 
GI oa cccicwnsesccnscnnscinnssinsnys 338, 348, 483 
paulensis .... 347 
rapa 
MOAI sins sci 331, 338, 348, 391, 392, 484 
— gossypil Se ssa , 292, 349, bey 
semiaeiindn 383 
ee si Beassancesas ive shesipaasennesbasccuelwalivacbeieei . 
amhedbas lividus ...... .. 59 
Aphonopelma clarum... Se 
MATION WD vsckiscocienesctersecsecnscsespensans sansa 354 
I cescsiceesennisoevpen J 417 
Apiochaeta scalariz.................................0 385 


Apion antiquum......2, 25, 66, 157, 315, 392 


ere Pecscnwidabhinssbiulalascaiepeuninitiestisen tices - 
agin Se RATEBEER IE SERN eT 321 
mellifera. ............ 417 
Apoidea ................ ..152 
Apsylla cistellata. 432 
Arachnida .. 380 


Araecerus ...... 

fasciculatus 

levipennis _ ..... 

“ape aes 
MTN aca cvivessnssnentr nesses 154, 290, 380, 405 
Archaioneda tricolor fijiensis Ga 325, 391 
Archips postvittanus... picaniescieitentaiiasta 360 
Archotermopsis ......... : 272 

wroughtoni ... seseeee lO 
Argasidae ............ ----380 
Argentine ant 173 
GI ions cc idicuiots nuns ucdscopbesivaedbemmiabaindh 268 
Argiopidae 380 
SD ia saecperis sds cicl inc cosas nctesbaibectiolens 96 
Armyworm, cosmopolitan 

Te TREN) psi rcsrccsccectcscicateeonccscassonges 173 


lawn (Spodoptera) _ ...................scccssesesee- 
advahlsbasbuctiecaceocples ata 166, 173, 304, 323, 329 
Arthrocnodax walkeriana........................ 322 
Asio flammeus sandwichensis. 323 
PID dccccutessotrcigtiia cesta tbeemseas 
Asopus chrysopterus. 
Aspidiotus spp......... 
Aspidispa _.............. 
Aspilota konae 
SATITANID aesnsctnessnscietes case 
Asyndetus carcinophilus 
Atherigona orientalis.......... 
Atractomorpha ambigua.. 
crenaticeps crenaticeps.. 
UID cis pence acest 
Atrichopogon jacob 
Attagenus gloriosae.. 
SNES Scsatieneceorerrasecss 
Austromenopon sp. ee 
SE INUINR  iiine coded cen dato ot cenvssaasedesicah 














DI aoa sin ceive chacicocsinieememuae 
straminea ...... - 
Balclutha hospes. 
timberlakei ....:.. 
Batocera lineata............... 


Bembidion niloticum batesi.................. 326 
Bercaea haemorrhoidalis.......................... 420 
FRETTING osc. ccncensensenssesnreone ...60, 298 
MOI. sckcasi cass taddnceienniscankeAaseonaunhpneseisaiietiaaid 255 
*sierrae _..... 255-256 
INUINOUD Socks 2s ccnatonscahciniuasinmssarmboammncdioedl 255 


Biological control projects 5, 62, 244 
Biosteres javanus................ 358 
longicaudatus _..............« 
Bishop Museum manies 
weppanebeiinin drcdeiisaniain 10d 17, 162, 316, “320 
Antarctic are bassindpabapaung 178, 322, 328 
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PEGE OTA: OTIC ona i ccctesne sacesscvereossscnescst 
PS Se ae 
Blacus cremastobombyciae... 
Blapstinus dilatus.................. 

histricus ........... 


























Blatelia germanica.. 

lituricollis ............ 
BRURUCIRS  sasscisicssbsiace 
Bocchoris fatualis...................... 63 
Boettcherisca ...... 

peregrina ..... 
TAD © sisiesencechosecesesesen 
Borer, twig (Chlumatia). 
Borrelina virus.................. 
Bostrychidae ............... 
Brachycara latifrons. 
Brachydeutera hebes.. 
BIMER gis cciomanicousarcctnsenvnnees 


WOIPUIIFI nsicancndstioenesctsin 
fletcheri ..... 
gelechiae 
hebetor 

mellitor ... 


terminatus 
COSTS vise 
Braconidae 
60, 154, 297, 
Braconinae seaisieniotiresietanas 
Bradybaena_similaris 
Breeding sources of flies... 











Brevicoryne brassicae....... 220349 

Brevipalpus australis.. eS 
bioculatus ................. . 21 
cealifornicus ... . 21 
inornatus 

lilium 

obovatus . 

INIUUE «52.200 sccsscreniouserconeiesovateecromesesanniie 21 
No 75 
Bruchidae 5 390 
MINI oivcoctesccsikicycossconsteinibatateen baasaoiedeieince "260 

amicus ....... 261 

atronotatus . .-..390 

brachialis ....... 20-263 

PRMNNMRIIINIID, di sctciiasssapcetcnsssecpibaneseceptnecesipemapnctons 261 

coryphae lineatipennis. 

irresectus  ...............- 

BTU sacsievess 

limbatus. ..... 

maculatus 

obtectus ..... 

phaseoli .. 

prosopis ..... 

pruininus 


Bryania bipuncta 
Bryobia praetiosa. 
Bubulcus ibis............ 
Buchaniella sodalis... 
Buenoa pallipes...... 


*Bulbostethus 
chrysopterus 
Buprestidae ..... 
PMI 5 © coececca chesbsudicaviinccanteduacsnusntshcieebensiocuead 
Cactoblastis cactorum...................... 170, 431 
III Sosa ccdet dass axcccoseteriendonsorsctscseutdbeinnocks 87 
Cadrema pallida..... 480 
Caenis nigropunctata.....................cseeee 
Calendra 3 
Calliphoridae . 61, 296, 386, 405, 480 
MIMIINTII .. winscdbteas-suests'sancesedseticr ma tcesisesennsivnaovbscns 
Callistola ...... 72, 73, 75 
CPOE ORIG ooo cis cvcocnicsssocnusnsoeessmesanenen 
chinensis ........ 261, 266, 350, 365 
EI sinstiscnpcdesaicinnicicicensecteccoe 261, 267 
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variegatus hawaiiensis.................. 60, 297 
Canaceidae  ................s000-00-- 20397 
III dias crccentansss i tacetnsienueemeee 285 
Canthoconidea ..... 288 
Canthon humoectuz...................:.............-. 62 
CID iidepsscwraterivincaseinnns 59, 157, 326, 384 


Cardiocondyla nuda minutior... ..-..298, 386 
nuda nereis 
WR ccc ists chasensibasicace 

Carpophilus dimidiatus.... 
BOGOTA cncocscisiscetescncy 
marginellus 
mutilatus .. 

Carphuroides 

Caryedon 
fuscus .. 
gonagra 

GRID: hee a ce aad 

Casinaria infesta.. at 

Cassidinae ........... 

Catabena esula.. 

CECE TOG IN vi iccareesiicsadeebseeseicasinccasccsecncoed 

Catorama herbarium. ie 

Caulophilus latinasus 

Cecidomyiidae _............... 

Celerio wilsoni perkinsi............................ 9 

Centipede, garden (Symphyla). 

Centistes americana 

Cerambycidae .......... 

: 59, 7 

Cerepl ronidae 

COTATIONR -nccicvaccs 

Ceratitis capita 





Ceratopogonidae .............. 157, 
OCOBOMIUNIT UEC OIOR bosonic) cases catik 
Ceroplastes_ cirripediformis. 
MINI sci cme edt end 
Chaetoravinia anandra. 419, 422, 484 


CUAIGIGIGRS: 20.02... ..ccesccedsecs 152, 368 
Chalybion bengalense.....................:c.00000..- 171 
Chaoborinae. .............. ..-411 
EI MON ica ao ss caccuiissiseakasiewuncottnstantnkad 411 


Cheletogenes ornatus.... 
Cheletophyes hawaiiensis.. 
= morio........ 
Chelisochidae 
Chelonina@e .................... 


Chelonus blackburni . 
CRMOFONE  .-........3:0. 

CATTBATUB: « serccccieccessss as 
CCR eroniae) COMRMUB oobi aiasicns cesses 
Cheyletidae ...................... 24, 157 
Cheletogenes ormatusS....0......0..ccccccccceeees 24 
Cheletophyes hawaiiensis... we 24 
Chilo suppressalis.............. ...859 
Chilocorus nigritus.. secieicoan 
CHOON oon athe . 381 
Chiracanthium diversum.................. 290 
Chironomidae .................... 405 
Chirothrips mexicanusS.....00000000.0.cceeeeeee 292 
Chlorion (Sphex) harrisi.............0000000...... 298 

Chlorophorus (Chlorophrous sic) 
GPIIUTIAT ID: 5 gosoccecsecicsraccendessastiiesis ess 1 
Chloropidae. .............. 152, 296, 385, 
Chlumatia transversa ..0.0.0..2.......cccccceseeeee 
Chrysobothrini ................. 
Chrysobothris octocola.........0..0....... 3 
Chrysomelidae ....59, 70, 73, 295, 
Chrysomphalus dictyospermi ns catveriaestsiiesa 
TUN cca eile de natant ae 58 
Chrysomya megacephala.......... 
PUUMOUOR, 2c scteelsnnd pices ses ace 61 
Chrysopa basalis... 
lanata _..... 
microphya 
Chrysopidae .............. 


Crysosoma fraternum.... sie 
Chrysotus pallidipalpus............................ 
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CPR, CIR ais iiss ctencileionane 296 
Chyromyidae ... 
Cicadellidae 


Circulifer 
tenellus . 


CRE oeasnestninsnss 
Clubionidae . 
Clytus crinic 
Coccidae _............. 
Coccinella repanda. 
CONG 5 rcs akimrecrincenctttger cnet 
seed cate 59, 152, 154, 294, 384, 390, 416 
CONN ss secs citigits ccidenliedsimebcdoosals 199, 4 
Coccus acuminatus. 












NPIPEREBIE  Sosinstlcbeiqatpciccedeshcas 292, 325. 
Coccygomimus punicipes.......................... 3 
Coconut leafroller (Hedylepta)........... 
CoelaenomenodeFini  ................c.eceeeeceeeeeeee 
Coelophora atrolineata. 

inaequalis 
CORMIITIIIIIIIIG a vicnrciicicenenetatae 
Coleoptera _.......... 59, 152, 153, 154, 157, 

294, 309, 326, 368, 384, 405, 




























416, 483 
Coleosoma floridanum.. 380 
Coleotichus blackburni... 
CORIOTIOR one cseaedieite 
Colletidae 
COMOMOER. q.-c.coe-ceisiocns 
Colophotia praeusta... 
Colydiidae _................ 
Condylostylus sp. 
Coniopterygidae ......... 
Conocephalus saltator. 
Conoderus exul............ 

pallipes ......... 
SIRE ssw inssentigsteye eas caces 
Conotelus mexicanus... 
Contarinia sorghicola.. 
Cook Islands insects....... 
Coptotermes formosanus 
Coreidae . 
Corixidae ......... 
Corn leafhopper. 
Corrodentia ..... 
Corynetidae _....... 
Corythuca morrilli 
Cosmopterygidae 
CRUE ii ca enna seis ndisscaaasteneinaii 1 
Cremastobombycia lantanella.. 
Crocidosema lantana................. 
PIODGIGMA sone. 022 
Crossopalpus insularis... 
Crytamorpha desjardinsi... 
Crytolaemus montrouzieri 
Cryptonychini 
Cryptophlebia illepida....1 9, 5 
DG Schack aectatehcivatinsatri cape incdamionaoatiog 320, 
Cryptotermes brevis.. 
domesticus _ ............... 
Ctenolepisma urbana. 
Cucuyiaee:....:. 5... 
CoM 645 
annulirostris 
brevipalpis _..... 
fuscocephalus ie 
IEE, Chihicertinernicbidateed ...409 
MAMA = OTD iii sdcctisk-scapanaie 409 
quinquefasciatus 295, 403, 404, 407, 409 
sitiens 407, 4 
tarsalis 
tritaeniorh 
whitmorei 
Culicidae ....... 
Culicoides 
varipennis 


-407, 409, 
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CuiiseteAnciiens........<:..\03.200c 
inornata. ......... 411 
melanura ..410 





sp. 
Curculio chinensis... id 
IN ico ca cetrsevemcpenpevschanedstapicbinicse 
ised 60, 157, 295, 309, 326, 364, 385, 483 
SCURPRIUIB  COOTUIOUW onions dscsisnesesssccssescccacedic 59 









Cutilia soror.......... 56, 381 
NNN I 5 os sstcnc cipetcscvsvecnctsctbommnapecs 415 
Cydnidae ............ 292, 382 
SENN oo 5c cassccreninpupivuntintvompeunseschavieaenad 38 
Cyminae ...... 97, 100 
Cymini ... 
Cymus ..... - 99 
Cynipidae _......... 68 
Cyptophania hi 
Cyrtopeltis 

confusa 


(Engytatus) *lysimachiae. 250, 251, 252 
(Engytatus) *phyllostegiae................ 










Sidhe cals scaviteicin ogabebeneanubeaere 50, 251, 252 
hawaiiensis 249, 250, 251, 252 
OD Si ccccscoumnspnpspneshsacabedateataeeengecaitl 249 
modesta. ...............00 ...249, 251, 382 

Cyrtorhinus lividipennis.................. 167, 247 
ROSE ee N TT. 71, 72, 73, = 
Dactylopius brevipes.................:.:ccseee 
MURMIE: SchiNcoviaseciasGouovescisane "204 
maritimus .230 
TY eee .234 
CIA © cos docsccestomsissnernd 431 
(Pseudococcus) boninsis... 216 
PES Sieh cant ndenemres 236 
MDS ascscn nsec -431 
SIDES 3-5. bccadechapeunmbacstaakuecaoieaion’ 235 
Dacus cucurbitae........................ 356, 367-378 
dorsalis ............ 22, 324, ” Sunes 367-378 
melanotus. .... sievascsa<chouee 
(Neodacus) curvifer.... 
tryon atkncae se 
Damaster blaptoides | blaptoides 
blaptoides rugipennis................ . 63 
Danaus plexippus......... . 58 
Dasyhelea calvescens... 





Deinomimesa 
sets 128, 129, 
NII 55a Sic sinecindodnsachgnde a ernie icoctiectuictcetie 
aaspid 134, 139, 141, 142, 143, 144, 147-148 
I sae etcetaapnnann 134, 139, 141, 142-144 
RE 8 a eh iclsimesisnacgrinadoettonion 


moa 128, 134, 139, 141, 142, 143, 146-147 
SIND © eccciseiseda tite hccceetenitinicemichinsiiccniec 


I ira raiser a vehee acbeknike inde hitape nese 
pA 134, 139, 142, 143, 144-145, 146, 147 
Delphacidae sersersceeeeeeD Oy 128, 292, 383 
Deltocephalus hospes 
TNS aoa ioc i heencgstecpsndasecnr bien 
Department of Agriculture and Con- 
servation projects..... : Pate 















Dermacentor albipictus. Le 
MRMINRIUTIDS 5... essa ccsadendbncee a. | 
ITN oso chcks ss ccenensscecstapncoen 91, 381, 415 
Dermatophagoides scheremetewskyi.. 
Epistar ss) acess enacagbersans baliietteasbcotoatil 321, 483 
POUTIOBUOS  BUGT casas co essiciceesisseteccctceicoree 94 
cadaverinus ..294, 332, 384 
maculatus .... ..59, 294 


Dermestidae ....... 
Desmometopa sp... 
PUR oases 
Diachasma tryoni... 
Diachus auratus.......... 
Dialeurodes kirkaldyi.. 
Diaperis lewisi......... 
var. intersecta 
maculatus ...... 
Diaretiella rapa 


59, 294, 384 
297 
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Diaretus chenopodiaphidis... pee 
RIPEN 5.5.1 sai viecets coussbbcdgbiuscssabmalpibeseasabadh: ccdevss ined 349 
Diaspididae Sens ..58, 199, 292, 4 


Diaspis bromeliae.. 
echinocacti ......... 
Diceratothrips sp.. 
Dicladispa ....... ~-11, 72, 73, 75 
Dictya PME TAB. 169, 245, 389 
Dictyophorodelphax praedicta.............. 198 
J ERT ena Eee ve 
zwaluwenburgi ............. 
Dinocampus terminatus... 
Diocalandra taitensis.. 
Diplazon laetatorius. 
Diploneura cornuta... 
Diploptera dytiscoides... i 
MRR 5 snk cate vee sp copeenaetcrebessnisvesyspavesuaglcasacs 24 
Diptera. .......... 61, 76, 128, 152, 153, 184, 
157, 255, 295, 385, 395, 405, 417, 419, 437 
BIDAR BIO TO « cance cncecsesseonssed 368, 372 
Diseases, blue tongue of livestock......181 
caused by ticks < 
a veins 










WRT, sccsccossisicuascssccccs 
Distantielia theobroma.. a 
Docophoroides brevis.................:......cc-00000+ 382 
MING sttissicsemasceratrsalet tes .-.291, 382 
Dolichopodidae  ......................-00-- 61, 296, = 


Dolichotetranychus floridanus.............. 













vandergooti ae 
Dolichothrips ...... 


indicus 
TIN a ocs hsp svcnssnse 
Dolichurus stantoni. 
Dorthesia citri........ 
Doryctes _........ 
*immigrans 
I oso os cs cect ch andy pctnsseudercosees oct 
pallidiceps od 
WIE coikstesacacisece-svepeadacostgutstomdciensigops 
EXOT OURO | ccccescecsscccsevss 
Draculacephala mollipes... 
Drepanocyrtus terrestris. 
Drosicha mangiferae... 
Drosophila bizonata. 


















melanogaster ...... -480 
simulans ......... -.296 
noo ah tareSredins Sah eeu cae ne es 480 
Drosophilidae ....76, 153, 154, 157, 296, 480 
Dryophthorus distinguendus.......... 295, 385 
MN rs oases sacs tbe cs Senthidaiedecershdonkepsocedasinncesoveeds 399 
Dryotribus mimeticus ............0.....::cccceeee 385 
MII cis cncacunocscachone 295, 385 
NRT 2 MINOR 65 sssa suds chdech oiavsa sepsesianere ctccdnccosscau) 316 
Duplaspidiotus claviger hat walttine 3 
Dusmetia sangwani..... ...322, 327, 483 
DVMOTISOTII AG WDD 5 covscccsscecinensoeitasecpnree 296, 345 
Dysmicoccus boninsis. “° 212, 216 
POPU ans cc vcsiensstcosopsieein BT 
*neobrevipes 
probrevipes 
pseudobrevipes tanihtets Sans heapuouna ti eceneala 30, 31 
Echidnophaga gallinacea.......................... 23 
Echthromorpha agrestoria fuscator.... 16 
PS aos cvacseledesttiensinsocesore ots 342, 360 
WHETG. | ..0c:... 
*swezeyi 
Ectemnius (Oreocrabro) mandibularis 11 
Ectomyelois ceratoniae.......... 264, 351, 359 
Ectopsocus fullawayi....................00:0c00 381 
perkinsi ................... woe Q1 








Ectroma sp.. 
Egret, cattle.. 





Eidoleon sp.. a . 6 
Elachertus advena.. .297 
Blaphria nucicolora...................ccccssccsceseeee 351 
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Witter: Trmereilie.........:.....c.ncccicecsesvne-pesenses 
Elateridae ........... 
Elimaea punctifera. 
BAEC RS onnccncscenceseenincecseners 
Elytroteinus subtrunctatu eerie) 
PRERIMINNGIDOU.  sosoos sc tucnaessvaitierseqeacsetessd 
Empicoris rubromaculatus. 293 
TINIE eicics sci ctadsaedionsiersnhanyes 

Encephalitis, vectors of 






























Encyrtidae .................. 64, 297, 327, 386, 483 
Engytatus ... nistidestscidbeeoceeh aaa 
Enischnispa 72, 73, 75 
Entomobrya atrocincta.................... 171, 309 
SNE ENGI oo cise esesacs ce mevonsabgpeneenoe 171 
Entomobryidae 309, 381 
SRA NNNN occa ca calicd edcwcsvesedsisccanisinasl 285 
pO RAISE AE RE esc a Oee er 117-125 
ambiguus ... os 121, 122 
antennatus . = 121, 122 
arduus ..... 119, 121, 122 
SII bcctesescascctecsecsesensecteeneees 119, 120 
basalis ........ ..117, 119, 120 
caeruleus ..118, 119, 120 
celatus ........ ..119, 122, 123 
cognatus ..119, 122, 124 
I osc isceccieesisneomea 119, 125 
deceptor . 119, 122, 123 
divisus 119, 121, 122 


TUE loin origina dvs scasssacessigeicteeen 119, 120 
germanus me 
gracilis ...... 
humeralis 
kauaiensis 
konae .......... 
longicollis _ ‘ 
marginatus 
mauiensis ........ 
var. nigripes. 
muticus wife 
oahuensis 
obscurus .. : 
MII pigisss pds eestdicccaccsaveniirisacacseaiudeod 1 
MUPUNTMUNTIUIR ois cnkceccsncncancccestoodssiaeigumamae’ 
perkinsi 
MINI, eo increta nd cto eee 
politus 1 
satelles 
spp. abst psceos conaostplauivoeuiaie sccase pees incgm ncaa te 
tarsalis . 
tinctus ... 
unicolor . 
varians 
Ephedrus .. 
incomplet “ 
Ephemeroptera ; 
Ephestia cautella 
Ephydridae ............ 
Epidermoptidae 
Episimus sp... 
Epitrix hirtipennis 
DOC sa. ncrncacecmresie 
Epyris extraneus.. 





sp. 

Ereunetis flavistriata.. 
TOROS © biscnccdseremcens 
WOENE. cceass 
minuscula 
simulans. .......... 

Ethmia colonella.. 

Ethmiidae  .................... 

Euborellia annulipes... 

Eucelatoria armigera..... 

Eucnocerus anthrenoides... 


Buderus metallicus ...0..........:..c:c:-:ccccceceese 3 
Euglandina rosea......62, 246, 329, 389, 397 
Eukoenenia florenciae.......................:00000+. 441 
MUNIN -cciicctxacustGixcsaouhansesntenncisaceianactsabiiial 441 
Eulophidae ................... 60, 168, 297, 368, 386 
Eumerus marginatus................c0.:c--0:00--0-- 7 


RAIN snc catinsinccapsiencncekakcoseeresabcaiocebns 8 









Te ions oop cen ee 386 
Eupelmus cushmani 265, 267 
— 5 Eva vanetbcriaeastoe 318, 483 
“Dapbiiasecdicaainbvascankuctasbunaeeesansincss inde aeaaanar 386 
‘Saeciane 338, 351 
BIE cacsescccevtnsinbiacsoiesicseonieindaeensiaiaiieianan 
TR eileen seen 71, 72, 73, 75 
Euryrophalus pretiosa............................-- 31 
Eurytoma latrodecti... .330 
INE aissciknceccdcA sessed 5 chee bane 362 


peregrinus: .................. 
Eutetranychus banksi 
Eutochia lateralis............ 
Eutreta xanthochaeta 
Euxestus parki............... 
Evania appendigaster. 
Evaniidae .................... 
Exillis lepidus....... 
Exitianus exitiosus.... 


I Di asvncienisnccesrtitaean unin 296, 480 
Fasciola gigantica 244 
Ferrisiana virgata....... 
Filariasis, vectors of... 
Firefly pias 











Flea, mick tight... . 23 

PR iter .247 
marsh (Sepedon) 395 

PPOCMIIGRO  oiecsakid secs ese ee 


cede 18, 60, 152, 153, 154, 297, 386, 417 
Frankliniella minuta.... 292 
SUMDMPOR. 60sec. 
Fruitfly, host records. 
PORE ices 
in Californ é 
PURI 1 icc siicdieteesieckncinecretssctstessabiemainaae 296 


CIOS | Wie ia cicconiests cctadncntinc cee 327 
Galgulus ....... 461 
bufo .... 
SPR co sacrsess 
macrothorax 
nebulosus 4 
IIR onitainictnpeness -464 
quadrimaculatus 
VORSOUNTAIE akcseeees ene ies 
Gasteracantha cancriformis.. 
Gelastocoridae . ......................- 
Gelastocorinae . 
Gelastocoris .. 
amazonensis 
REMOD  5 ne cisiictns 
andinus peruensis.. 
angulatus 
apureensis ... 
barberi ...... 
DOSE 44. 
bolivanus 
bridarollii 
OR ike 
californiensis 
cucullatus ....... 
duplicatus 
flavus ......... 
fuscus _..... 
hungerfordi_ 
incasiana 
major chad 
mansosotoi_ 
martinezi 
monrosi ..... 
nebulosus 
oculatus oculatus... 
var. variegatus 
paraguayensis ..... 
peruensis ............ 
problematicus 
PUICRGS = .n.--<5000-.- 
quadrimaculatus . sag 
WOURRINOUISNOID  « eisespccnicrteccnpnegesesaiicuastiaed 465 





































492 
as ds cd calc an sas ONAROll 463, 465 
subsimilis 464, 465 
vianai ....... ; 465 
III inci vn cnnsesscnoevesosencatosenccssesunavssonomemneomsis 464 
viridis ...464 
willineri .. .-.464 
CII in sonscstsicsotibisk anechin totncicolasnoaaigton 
sieicees econ abd 59, 293, 350, 354, 355, 359, 365 
Genophantes leahi  ................:c.ccceeseesseeeee 350 
Geococcus _................ w-veee- 200 
coffeae ...... 157 
NID oc sacsninnadboctiatont dock aeviosactsupencsssnabes 10 
Geocoris pallens... Bee yf 
TINNED ous oescnsanicisaticascacecaidabsobsccoscthcennony 57 
Geometridae at 355 
SIND «5 iscicncsiieatdiecitn dac'ns deukeceneensanpiloiatiedl 385 
III ib. isk coccnaceboetccnoceorschbnoncnchinwnanoebind 381 
Geotomus pygmaeue.......... 5 382 
Giardomyia eee pchesepauiee 296 
Giebelia mirabilis... * -.382 
Gitonides. ............... >a 


perspicax .... 
Glossiphonia weberi.. 
Glossoaspis. .............. 

brunnea. ....... 
Glyptocolastes 

bruchivorus 


btabaiuicrsogominaa 62, 170, 246, 329, 389, 397 
Goniophyto bryani.................... 296, 419, 420 
Gonocephalum adpressiforme.......... 59, 295 

SINEININ sa visiicsecnedacdutirsspedeneicecoohipheonoeseveesponigea 59 
Gonophora....... 42, 75 
Gonophorini oi 
Goose, nene.... 
Gracilariidae ................ 
Graphomyia maculata. ng 
Graptoblatta notulata...........000.00........0 415 
Graptostethus manillensis... ioe 
Grassiella SDp.............:c..scee00e 
Gryliidae ................... 
Gryllodes sigillatus 


Guam, insect introductions... ...404 
BREE ener 63 

wahlbergi ....... ‘ 389 
III ooo. sésnsascenvnnbincssad inseminated 181 
Gynaikothrips chavicae ......................... 457 
Habrobracon hebetor .............:cc::c::cc00020--809 

eo S cespattuecesebant ...859 














Halictus (Chloralictus) sp.. 
TROVEGOTBID ornccevecieseccecesseoee 
Haliperus mirabilis 
BE is nae acataptontsaens 
Hanseniella . 
caldaria ..... 
unguiculata 
Haplothrips fu 
gowdeyi .. mt 
Haptoncus luteolus ‘ 
mundulus .................. 
Harrisoniella ferox 
OR aoe ca acornaiicctebvaone 
Hasarius adansoni ...... 
Hawaiian insect names. 
Hecamede persimilis ..... 
Hedylepta accepta 3, 65, 351, 
blackburni ....166, 171, 173, 174, 360, 400 


IIc. viseicdatslcisbbuinchpiscucbsmeenieetantied 401 
fullawayi .... ..401 
laysanensis ...3884 
localis  .......... ...860 
maia ....... 401 
meyricki ...401 
SIONS: Scevcintigigncicsanonnidcosbmacsconeaiiceccsnesoeeue 401 


General Index 






i i el Ne es eal 317 
Helcogaster pectinatus cee 
Helicobia helicis ............... chbvacescoea nae 

morionella. ......... 420 

MIN icncssn 5s) ah onnds ctw svedbbusccnscenpceseupaaene 421 
Heliothis virescens 327 

RIEL” | Gacentiapiasteahliohbaeabbscen chia sbietaintcnievercning sidhtied 351 
Heliothrips haemorrhoidalis e 
SRIAMIIOY  RATPIIUNAD isc cceseccasetosensesapasanicc 2 
Hemerobiidae ............... 


Hemiberlesia lataniae 


Hemiptera (Heteroptera) ..57, 93, 152, 
157, 249, 285, 292, 382, 405, 476 

Hermetia illucens ddnenieneMaeatoy 14, 417, 480 

58, 318, 383 


Herse cingulata .......... 
Heterobostrychus aequalis . 
Heterococcus graminicola .. 
Heteropoda sp. ...............--.- 

venatoria ....... 
Heterospilus 

prosopidis .. 
PN ona cs sua eins csnidans dpessicliascunmioaboid 
Hippelates nigricornis flavus “g 
aig eckeasnee 
Hispellinus ......... 
Hispinae ... 
Hispini ......... 
Hispodonta 
Histeridae ......... 
Hodotermitidae ............. 
Holepyris hawaiiensis .. 
Homoeosoma humeralis 
Homoneura striatifrons 



















tots 2 










unguiculata 
Homoptera. .......... 128, 
292, 309, "383, "408, "416 
Honuaphilus alohanus .........................0... 381 
Hoplopleura pacifica 20.0.0... eeeee th 
PROTIBMIOTIIG ono occcccteesssncescsese 


Hormiopterus vagrans .. 
Hormius pallidipes ..... 

peregrinus. ............... 
Howardia biclavis .......... 
Hyalopeplus pellucidus 
Hyalopterus atriplicis .. 
Hypoderma bovis ......... 


Hydrophilidae _........... ..826 
Hydrophorus praecox . -+1B8D 
NID snivcitantonerensastven 200157 


Hylaeus stevensi ...... 
BEF UNGTIR TOCUE VAG sco viceevssensesenscnsicecernssss 
58, 293, 350, 355, 360, 383 
Hymenoptera ...... 60, 136, 128, 152, 153, 
154, 168, 297, 363, 368, 386, 405, 483 













Hypena jussalis pean teed 25, 27, 66, 157, 392 
pS EES EE ee: 383 
Hyponomeutidae .............. 293, 354, 356, 384 
Hypophloeus ( Paraphiorus) 
maehleri ... issistoasedecgcissalenay aaa 
Hyposmocoma notabilis - 
PRE NIN 
Hypothenemus spp. .............. 2 
Hystricocnema plinthopyga .......... 419, 424 
Icaria marginata .. 298 
BORER MOT CIIOG scence sscercsscsicereoscesscoosponose 16 
purchasi ............. 292 
seychellarum ............. es eseoktbe oan 
Ichneumon coccinellae .351 
NII. ois iccnesnineedecanierdnesesdessenicisapndabane 


Ichneumonidae .......... 
Idechthis canescens .. 
Tlelu (cockroach) ..... 
Immigrant records - 
Insects of Hawaii, reviews................ 87, 439 
Iridomyrmex humilis 
Ischiogonus 

palliatus ...... 

pallidiceps . oe 

MII basa pickesnibdiceonacciiscidanenecocsocccnscdbbadieveube uae 
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Ischnaspis longirostris ...............0.0.......... 58 
Ischnomyia sp. ............. ke 
Ischnorhynchinae 

Ischnorhynchini ........ 

Isometrus maculatus 

Isoptera.............. 57, 154, 291, 381, 405, 415 
I oi. coc sectecebedspnecoe ouheeccetes 315 
Ithome concolorella ...431 
PIN ssi ge iS ira ca Seashecsacctine arses coceres tentntio 480 
— pacificus 330, = 


reoaiene sadeiea dan Sb ajekasckdepedoeciges susdcabenentsia 330, 380 


Kalotermes immigrans ....57, 171, 270, 272 
Kalotermitidae .......... 57, 270 
Keiferia lycopersicella 
Keys, to Braconidae.. 
Kilauella sp. ............. 
Kleidocerys .... 
resedae ............... 
Kunzeana kunzei 
Kuwayama spp. ........ 
Kwajalein I., insects.......... 





Ee FUT eo 
Labiduridae ..................... 
Lagocheirus funestus 
Laminococcus giffardi ..206, 213, 214, 229 
Lampides boeticus .......0............::.ccceeeeceee-- 58 
Lamprophorus tenebrosus te 
Laria 


Lariophagus .265, 266, 267 

MI ean cddnctviceoccasstncobisaentusbogsndvdetans 265, 297 
MEI i sles gan bMisha sbi sk cco eaeShos statin gomenicelete 129 
Larvaevoridae ................0+0++ .--157 


Lathyrophthalmus aeneus . 
Latrodectus geometricus .... 
EE csictnsseniascerensecidnicbn 
Lauxaniidae ..................... 
Lawn armyworm, damage. 3 
outbreak on Midway I.......................... 
Laysan I. insects............... 
Leafhopper, beet . 814, "317 
WIE - Kathie Schy ahiceabet ite scccacsoendictdeteceidiosisrobicasoms 247 
Leafminer, honeysuckle . 
Leafroller, sugarcane ...... 
Leeches ...... 


Lepe lepe ahina “(Lepidoptera).. ..400 
TIN sic scss eh cacspecschentapincecheeses cases 381 
asa ebotiveesiscs 58, ot ee 157, 293, 


04, 350, 354 
name changes .. 
Lepismatidae ...... 
Leptinotarsa d ‘ 
EMBEROROE I BID. assessment cnscseericonnesen 
Leucopoecila albofasciata 
TATOUIITB GD 5casccsesecscnssccesorecseem 
Liburnia paludum ... 
Limosina ferruginata 
MINE. vecchctdecssag cabelas caacdaais 
venalicia ........... 
Lineodes ochrea ... 
Lioptilodes parvus ..... 
Liorhyssus hyalinus ..... 
Liothrips longirostris ... 
LASIOMNTER BBL. nics. 
Listrophorus sp. 
Litomastix sp. ............. 
Liver fluke (Fasciola).. 
Lizard, as tick host... 
horned-toad._ .................... 
Lobometopon diremptus 
Longimenopon puffinus ... 
Looper, geometrid ......... 
Lucidomphrale lucida 
Lucilia graphita .......... 
Luciola cruciata ... 
lateralis ........... 
Lunaceps sp. .. i 
HIRO, SPMINNIEN icscksscncnncicictenibincbigtitivecaansbies 



































II oii apiece gente 58, 417 
EGCOWR ORIOLE aici scsi scccsscnceiccensies 380 
SAE ph atic nictacepslenese ape 380 
Lyctidae ................ .294, 364 
po ee ee 294 
WRG divpccckecics cc oupetasee ats osc 364 
Lygaeidae 
Lygaeinae .. 
Lygaeini .. 
Lygus elisu 
Lymnaea 
ollula ..... 


165, ae 
Lysiphlebius testaceipes a oes 


Macrancylus immigrans .........................- 
TRIN Bin so scdc sn caatcig isis tatoo oee ts se 
Macrodyctium omiodivorum 
Macrosiphum granarium .......... 
granarium subsp. miscanthi 


I soi sesocetnictaachsecccretsvabkcgiepeeieta 
Malaria, vectors of 
RING. osacsnstssaseeaticnssetsboanon 2 
Mansonia (Coquillettidia) sp................. 411 

REI 5 oni 0h vce cour temesantasipaiees in 

dives ..... 

(Mansonioides) ‘sp. 

SEE caiveetccttacsicn 
Mantidae ....... 
Margarodidae ...... 
Maruca testulalis 
Mastotermes _........... 
Mastotermitidae . 
TR anc cscirn ress 

adspersus .... 

americanus 
elongatus .... 
grandis ..... 
stali ..... 
Mayfly (Caenis) . 
Mealybug, coffee 
giant mango ...... 





spp. 
Mecyna vir 
Medetera atrata ..... 
Mediterranean fruit 
Megacerus alternatus 
Megachile — 


umbripennis _....... cacecvoseceesh By. 400 
Megachilidae ......... ..-298, 417 
Megalagrion sp. ... wees + seek eais 56 


Megalorhipida defectalis 
Megaselia scalaris ........... eZ 
TeREmUTE THOMIITUED | 5a o asin ccc pccetsccbeciecen tutes 325 
Melanagromyza splendida .. 4 
Melania granifera mauiensis.. 
WRI. > sist cnnoanhoccencqrinsersemeeess 


Melanoxanthus melanocephalus . .. 59 
Melittobia hawaiiensis ..................... ..168 
Membracidae .................. ..292 
NS TN aire crerccencktcscexessotiinneenppens 7 
Menemerus bivittatus ...290, 380 
Menoponidae .................... 291, 382 
RE: TID. once cceccaccccecteneinapestctsrendoss 290 
Meteorus ne + 351, 483 
laphygmae ............... 564 338, 351 
watlecee vittaticoliis bie kee 57 
Metrargini 
Metrarga ..... 
contracta .. 
lanaiensis 
*molokaiensis _ .............-..--..00-0---- 95, 102 
fiuda ....94, 95, 97, 98, 102, 104, 108" 106 
var. maviensis |... -....... 104, 105 






















494 
I inn rsktcrgernnind 95, 101, 102, 103, 106 
RITE oss scsisdeseveeneseucsnessnee 95, 101, 102, = 
a os ecibcaccnsctnsichmnbaesenbgoncie ta 
PEO «oi ciccssccnnczociennasee ate *3 
Microbracon mellitor +2309 
omiodivorum. ............. 221309 
pembertoni .. -+22309 
swezeyi ....... --..360 
terryi ....... +2360 
Microctonus . aa 
vittatae ...... = 352 
Oe eg sccatienc Sees nceeseane 
Microdus hawaiicola ..... ..354 
Microgaster glomeratus . ++--3D5 
PTR VOTUIEG: - oessvsciessevcsnccorcosequcescesss exseed 355 
Microgasterinae .... ‘ 354 
Microthelyphoni@a. ....................::ccesessseeeeee 441 
Microtypus ............. ++. 302 
RENE 8 coat i <cocghnswacecsesivsnesneens racamiend 354 
*fullawayi .............. B39, , 484 
Microvelia VAagans. .....................:::sssssseeceee 58 


Midge, sorghum ....... ca sada 3 

Midway I. insects. ...289, 323, "326, 404 
Milichia orientalis ...... 480 
Milichiella lacteipenni 385, 480 
Milichiidae ........... 
Milliped (Oxidus) . 
Mimosestes amicus . 


UNDE sion obec scceebietnsn cxnersees 261, 262, 263, 
364; 265, 266, 267, 268, 295, 349, 365 
ns ccc cccaeenhosinpecsiboeiesee 58, 249, = 
Mites, causing mango disease................ 
— (Steneotarsonemus)............ 8 
NN ch at accincoi te Sudadulatae on paneeincbetcaanaos 
false spider ......... 
Erinose (Aceria) ........... 
Moniliformis moniliformis 
Monoctonus paulensis ............ 
DRGIOIOTIS «noses -cceseececsneess: 
fuscicornis 
palliatus ........ 
Monomorium 
destructor .... 
floricola _........ 
gracilliimum 
minimum ....... 
minutum ........ 
Mononychinae 
Mononyx ........... 
alaticollis ... 
ampliatus ... 
amplicollis .................. 
var, ecuadorensis 
GRO on nncesiccssecnssese 
asiaticus . 
RUE itocivewn 
badius ......... 
bipunctatus 
borealis ....... 
femoralis 
fuscipes ... 
SINNED © scasiiecctanbiceas 
fusco-conspersus 
grandicollis .. 
grandis ... 
grossus 
indicus 
laticollis 
es 
lobatus 
limigenus ... 
luteovarius 
melini_......... 
siviae .... 
mexicanus . 
MICUS .............. 
montandoni 
WASP isaac. 
IID icidniniapendornsnnnitiacihucisntcnaiediens 


, 365 
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IN re le Se et a td 471 
peruvianus .. 471 
planifrons 

projectus. ............. 















quinquedentatus 
FONG iss eseiesesecass 
raptorius ...... 
rotundicollis 
serratus ........ 
sordidus . a 
RN cose ki a ae 73 
stygicus ...... 
RU oni a se ccanircstdchcidentsdecetand 473 
terrestris .. 474 
titschacki .. Z 
turgidulus 
unicornis _...... 
Montandonius 
angulatus _.... 
bridarollii ...... 
mansosotoi . 
NUTRI o.scasns ascntisesapbediecench von 
Mosquitoes, introduction of 
Mus musculus .... 
Musca domestica 
sorbens 
vicina ......... 
Muscidae ....61, > 
Muscina assimilis 
Mycetophagidae 
Myiasis, human ... 
PEI aici csnnncacs 
BEF TCIGRS: noes ccccoeesnsess- 
Myophora lherminieri 
DOPORTINA ......0.cseescccese 











PEON sak psccshohonatansneteicecciets 
Myrmecophila quadrispina . i 
Myrmeleontidae ...................... <0 OT 
PRU IR or cnsenstatdelny se onactseisnccsh si sabbebcias 23 
DUM: DOLTBIORE. aciicsscesscncccasesisiecescteus 347, 349 
I no ag 57, 293, 382 
INGDIG DURCHUTTL oon. cscs sco ccccsscascosces. ced 57, 382 
eapsiformis......... anne 9S 
Nalo (house fly). .-400 
I I go Siunsh dh ascoccestcesiaskansseaesotel 400 
National Science Foundation grant.... 2 
INQUCORUR: OCCULT 5. ssssdecscenscceocscrsoecsct 461, 464 
MNUIRNUEL, 5 piesnarmbanscctbectos Gsecetinidilesk dncgubesenedd 465 
WE ail nlis chs sca ceesectetasic ink nosdsesinsanicabeieds 466 
Necrobia rufipes 3 294 
OORT IEG i vines cbtntvepscecccen Candice Sense post iccies 364 
chenopodii .-862 


MS ike racic eccdlacae’ 
Neoscatella sexnotata . 
Neoscona vertebrata ... 2 
NeotermeS CONNEXUS ..............ccceccesseeeeeeeeees 399 
Nephotettix apicalis . 


DI ie sekccen tai rac sceattocdinsaconsncsisone cod cs cook 465 
adspersa .... -.466 
alaticollis .. -.466 
americana --466 
ampliata ... 467 
amplicollis --466 
PINION pcs pciec, ethnics emeaseclawtiacscceted 466 
asiatica .. wel 468 
ME peas anh ric ecccuigp bison ciacnisgconcisstninceisi Dykens) 466 
badius. ..... 467 
bipunctatu 467 
borealis .......... ..467 
bracchialis 467 
brunnea ...... 467 
buenoi ........ 467 
cheesmana2e .. --467 
colaticollis .... 467 
conabilis .... --467 
corudis ...... 467 
ecuadorensis -467 
elongata. ........ 467 


WII assoc tsipascssvocansssvenceadssesnacbicsdurocepcxasauemead 468 
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IN 6 sas oa ices ees. ucocopaanseapaseteaocincl 468 
FUBCIIOW wiscrscesccicoes 467, 468, a 
fUBCO-CONSPEFBuUB _ ..............-......--cceecsecreoeee 

grandicollis ......... -468, 469, 472, a3 


MI Soo cs as Sh cecal osuicasudesncnatnecbebosatane 468 
grossus . ..468 
gurneyi .... --468 
hamata .... .-469 


hirsuta 





hirta ... .-469 
hungerf. --469 
hylaea ...... --469 
improcera ..469 
indica --469 
infecta ... .-469 
Aa. a... .> ..469 
laticoliis Ps 469 
IN oi dc ls gchar acah lis eicatssodetretentia 469 
lobata ..... .-469 
lurida ‘< ..469 
luteovaria -469 
macrostyla 470 
macrothorax 470 
manni -470 
martini -470 
melini ..... -470 
Siviae ..... -470 
mexicana . 470 
mixta ......... 470 
mixtella ...... -470 
montandoni -470 
I IIIIIIIN © 5, bnsdictsesttscoa, secnirnessemtavontoamsasppbelebagiola 470 
nepaeformis 471 
IIE Lo Sinan an oto sess dabigsashedeeesuaeuemcmed 470 
nieuwenhuisi 470 
niger s A471 
nudata ... 471 
obscurus 471 
occidua . 471 
omani ..... 471 
parvula .... 471 
peruviana 471 
petila ........ 471 
planifron --471 
plauta ....... 472 
praecipua ... 472 
probolostyla 472 
projectus ............. 472 
CURE UUUORNCIEG a oasccsccec noc cckceccecaccarsedeose 472 
PERI  scnssecscceceses 2 472 
raptoria . me 472 
Diodes a sakcdb chessxceacsucgnsethstcnah'ioes semtaeeaeaas 472 
robusta ........ 472 
rotundicollis 472 
SURI © octinsnanes 472 
rugosa .... 473 
serrata ... 473 
sinuosa. ..... 473 
soliquetra . 473 
sordidus 473 
spissa .. 473 
GRE “csc 473 
stevensi sessions 
stygica ...... <6 473 
IN iss acs tents ca cuts nchecpuceV nner ieicncdeaie 473 
NIN edo ciscn sedesusnastbuccenlastecsesiod 473 
tenebrosa ....... a 474 
tenuistyla cc 
terrestris .... 474 
titschacki . 474 
toxopeusi .... 474 
tuberculata 474 
turgidula 474 
unguistyla .. 474 
unicornis ......... 474 
usingeri . 474 
walkeri .. -474 
williamsi ... 475 
SUMUIIN, 35 ciacssiceipiceasadetasabbicecce sksasienanneae 465 
Nesoclimacias. ......................97, 100, 106-110 


CORI in cictiiensemssnichatinsirecinteenieinae 
santa 94, 95, 96, 97, 98, 107, 108, 109, Foo 

contracta ‘picea ics cosoqetendicSonshtebersiensl ea beebtiabh 
lanaiensis ............ ....107, 109, 110 
Nesococcus pipturi 55, 208, 214, 234 














TURIN coos css cckcakesecnsatts 100, 110-115 
*adamsoni .... 95, 113, 115 
ID ses sisedcccicssgtosiecsics 94, 95, 111, 113 
villosa ...... .93, 95, 97, 98, 113, 114 
WII» op sacnsscusrictwinkiok tinberteacnntompaieie 112, 113 

Nesomicromus navigatorum .................. 58 

Nesomimesa ...... 128, 129, 130-141 
antennata ....... 

«evel e8, 130, 
hawaiiensis 

ss 128, 130, 131, 132-133, 134, 136, 138 
RII OUI oo piaseccciscsconanectiorsticns 131, 134, 139 
nitida ........ ...130, 131, 134-136, 139 

*perkinsi ..131, 134, 138, 139, 140 
DINO civacicncs ssnninincncosstingncseeDictiadiniedla seas 128 
sciopteryx ....131, 134, 137-138, 139, 140 

Nesophrosyne pluvialis Susshigissdecadisca teams tcaes 99 







sp. 
Nesoprosopis anthracina 
Nesosydne spp. .............. 
*Nesothoé magnacornis 
Neuroptera 
Nicoletiinae 
Ninini ........... 
PRR ski pancdttoccaee 
Nipaeococcus nipae 
pseudonipae ........... 
WIN wicenrsionseniictctepeeiiptadctatetins be 4 
Nitidulidae ........ 59, 157, 294, 309, 416, 483 
TRUE ee ORS oc. cee es 297 
Noctuidae ............ 67, 88, 294, 304, 355, a8 
Notogramma stigma llbapaiipiaeatlintiointedeaeaias 
FROIN anova cais-cnccenescottngencestitine Ee 
Nylanderia bourbonica hawaiiensis 
III goroiciceticsvdncaceigesereiacierepschine 
Nysius coenosulus 
communis ... 
delectus 
WI gostei cdescssinc 
fullawayi fullawayi 
WERTIOE EE .nnccicicscciccrsesnise J 
I, = i ata stp ccc scents sccncatnsatadeana eee 5 
nigriscutellatus Ss 
NI og csesctcctaseiccenten etskace teeeseiclan eee 9 











Sp. 
Wa SSS caskets cseeeaecteeeecenees 293 


Obituary: Otto Herman Swezey............. 182 
Oceanides nimbatus. .............-......-:eeeeeseeees 97 
QREOGOROR  nncvcci etic. 
Octotoma scabripennis 
Odonaspis ruthae ............ 
Odonata .. 
Odynerus .. 

Kauaiensis 

RirDyl ..<.-<:. 

lipocharis ... 
*niihauensis 

EERE 
Oedemeridae .... 
Cae: MOOOR © es 

CRP OMOUB ase cierciceenten 2 
Okai-palele hua (butterfly).. 
Olethreutidae ................2.0....... 
Olfersia aenescens 

TORTIE coencssemns,: 

spinifera .. 
Oliarus sp. ......... 
Oligotoma oceani 

saundersii ......... 
Oligotomidae ........ aK 
GORE SIAN a csscesncnccctaenir concigunns 
CTE | esineincicneh nicotene a 
Omphisa anastomosalis ...............-..-..:2+0++ 
Onthophagus catta..164, 176, 247, 
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Oumnptaas 
NE atc cosdnesees 
Ophiomyia lantanae . 
Ophyra aenescens .... 
ee nies 
Oplinae 
Opius .. 
anastrep ae 
angaleti 
bellus .. 
cereus ........... 
compensans ... 
deeralensis .... 
fijiensis ........ 
fletcheri ...... 
TOPOS 6c. cones -npcconnsere 4 
fullawayi ..... 
humilis ..... 
incisi ..... 


4, 340, 357, 


kraussi .. ....840, 357, 361, 368, 371 

IID acon sn theca ea spieeserepinsaasesaned 339, 357 

man nesten sd essai eakesbaaaanihavales bebingie pnebs 
RGR Rine 5, 7, 8, 340, 357, 367, 368, 372 


var. aia ental biibhoy wicks GE 
var. malaiaensis. 7 “358, 368, 370, 371 
var. novocaledonicus ses... 
var. taiensis ......... 
PARMA ois cien ose 








NU So acca asrcnce seed 3, 5, 

340, 358, 367, 268, 370, 871, "372 
MII sons csicsccneinsess cos weieiogeteniedl 358 
phaeostigma .. 
skinneri ............ 368 
tryoni ....... ..4, 6, 7, 340, 358, 370, 372 
vandenboschi .......... 3, 4, 5, 7, 8, 335, 

340, 358, 367, 368, 370, 371, 372 
oo onnabehenashion 5, 8, 368, 371 

Opogona aurisquamosa .......... 293, 352, 355 
Orchamoplatus mammaeferus ......... ae 












Orchidophilus spp. ... 













Orgilus 352 
Ber cs .-852 
sweze ~809, O02 

Orius persequens .......... 382 

Ornithodoros capensis 380 

Ornithoica pusilla ........... .-3823 

Oronomiris hawaiiensis . -..3882 

COU TRIIAI SEAN TREND occsnccssrenncenssivcessndusesscescuesio 59 

RNIN ic mate ihncnaeies sbscec sto tusuncominted 97, 100 

Orsillini .... 100 

NIN oon sheds asoensncs vaonbiranesns Oacseeuebiaqmesatoone 61 

CERI ATION odie vi vicnsiiccsenctcneicsseahecevtuae 168 

Orthoptera. .................. 56, 290, 381, 405, 415 

Orthotylus marginalis .......0.0...0...0.......-: 302 

Oryctes rhinoceros ...... 10, 312, 434 

NN ase cinched pepetoaséesconncccecbas ttn assaescla 405 

OWE, RET onccrccssnessnce ; 393 
native Hawalian .......0.........::.ccccsseesecseeeess 323 

Oxidus gracilis ...... +324 

Oxya chinensis ... sn usaiser ee 

Oxycephala .................. 72, 78, 75 

Oxydema fusiforme . ...60, 295 
TOMMBUIUD © 0 cccccvccoeses seeeeee OD 

IR UNE PUM onsen sas tasiocasmsietbcciace 181 


Pachodynerus nasidens ....60, 66, 298, 417 
Pachybrachius nigriceps .. 57 
SII, ascsccisaicnbiiintibnstebiahtetietceniet 
Pachylister chinensis ..... 
Pachymenes bicinctus ... a 
NN i iccins cic sso eacksncctecaegecee aad 
Pachyophthalmus alienus . 
Pacific Insects, journal........................-c-c« 168 
Pacific Science Congress.. 


Pagria signata Fouee gt cas oceans 10 





General Index 


Palmicola palmarum ...........0...ceseseeeeeeeeeee 
ait ceibiadah lbesadsestbcteagsl doe 208, 212, 214, 
PONG IR FT. UMBC oo snnicccitessessesensonicnsess 12, 
—— foveicollis .. a 
Palpigrada dasa lacus donsbbcotleohckteLatscidmuiaibaimaiiel 
Pambolinae _............. 
Pantala flavescems ................cs-:csssscceseesees 
Pantomorus godmani 
Papilio asterias .. 
turnus ........... 
Parahormius pi x 
Parallelodiplosis bimacu ‘ 
Parasarcophaga albiceps ....... 
(Jantia) ruficornis ............ 
(Liosarcophaga) misera.. ike einiinalanaoebateh 





















Tehenanaea) argyrostoma ..27, 296, 420 
Paratrechina longicornis ................ 18, 298 
Parealda me 

















TIE ik cs cas caibcaecidassaypacnsvnn semen 285, 286 

UNE OI OOTTN onic ctbectassdeesecacators .285, 286 
Parectopa = paige pean 314 
Parlatoria proteus ......... wt ee 
PPRPOR IRE BOPOLCUIA inceccics.ccostccoscsscssasecnvese 417 
Passaloecus .............. 129 

PIII, 5. Sinao sven coos acrscaoih sensi cecasbeveiobadtves 129 
Pauridia peregrina wees OT 
Pauropoda ................ ---e442 
Pauropus .... 442 

UN Soi a ce ae a ae 442 
Pectinophora gossypiella sti 350, 354, 359 
Pectinopygus gracilicornis .................... 382 

MINI acd caccoveentiocsedigsviewsson = 
Pediculoides 
POGrOnIE. <...<.-+:.- 

acanthocauda 

SRUIGE | xidseesscpoanescs 

CER <...02.. 

hawaiiensis 
Peltopterus ... 

nervosus ............. 


Pemphredoninae .... 
Pentamerismus oregone 
Pentarthrum blackburni . 
halodorum ..... 
Peregrinus maidis .... 
Peridroma fasciata . 
margaritosa ........ 
porphyrea ..... 
WORE haces cara cadens 
Perilitus coccinellae 
TERIA TIE sedorescceeaspsesoced 
incompletus .......... 
Perineus concinnus . 
giganticulum 
Periplaneta americana . 
australasiae .................. 
Peripsocidae .........-.............:.- a 
Perkinsiella saccharicida . ..128 ’ 
BEINN I Sha coca cps daca nosacaieeoas 320, 483 
Petrochroa dimorpha ..58, 293, 350, 384 
Phaenicia eee. sesseeeeee B20, 480 
sericata ............. ‘a 
I: elena cath ciate deka So Veo d pnainedouapaiecdahasgubhaeenebhaee 319 
MPUNUITON: VOIDS: spn atcasesiisratersieccypmsinipadceraisaaes 387 
WUE, Saeco cccsseseasvoscinssevecton gees 338, 350 
hawaiiensis ... é, 339, 350 
oe ccadtbtnitabiredsinceiserdocemstabaeias 339, 351 





Pheidoie een -4, 18, 60, 298, 386 


sp. 
Phenacaspis. ‘sp. 








EG ssn sascnsctekapeseneesstneyspsoteohabveseinn 9 
gossypii ..20, 206, 208, 210, 211, 222, 292 
NII cch scons cine veitsacspecvensnrdetvondocdvexcnaaie 210 
piceae * 
solani dee 

PR PINAT RUMEN RIND, assess che de ucassccomsqatebcksatstiniasa 294 
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DiSeEIARS sein itch cn 
— eopaueiens 
vatsstiripi@as’ 
IN. © ocscctnh Funct calgpisengntedarciacococcanes 385 



































Poryueeaa COPE osisecicsciscinriseccknce 169 
Phycitidae ....................... 417 
Phyllodromia sp. ... ..-381 
Phyllotreta vittata 302 
MSI 5c cacbansicsese sececeactstoncchesiicnmves 352 
Phylococcus oahuensis . 223 
RI wai icds tbe csken cs ccsscieapsnina 2 
compacta 
ie ae (Amauromyza) maculosa...... a 
Payteliviongea sp. weet 
PRPTORETCORTIRGR, | 35a -.sseiececocecssnecasssectecsscseoee 27 
gressitti .............. 421 
SEIU INO vscs ssh ces cascckoiennstcpennSararee 355 


Pigmephorus tarsalis 
Pinao (dragonfly) 
Pinnaspis strachan 
AD sccetsnacdick 
Pison hospes . 
WIGIDONMG | <..2.....<cceccc-cnosnsice 
Plagiohammus spinipennis . 
Plagiolepis alluaudi 
mactavishi 
Plagithmysus 
EE PREREE 
Planococcu 
CFR incase "199, 204, 206, 213, 224, 292, 
Platydema obscurum Senaheadendeckesebocccnbsecius 59 
GUDTABCIA, | onc icciccases ---295 
Platyomus ...... ..-319 
lividigaster abies <_ 
Platypria ........ 
Plecia ....... 
OTN oo vvissccccceenen 
Plesiocoris rugicollis . 
MIMI: » cizhssactatasacioheblaseceass 
Pleurophorus parvulus . 
Plodia interpunctella ........... 
Plusia (Autographa) biloba... 
CONC oii iorvscccctissecerciresenses 
(Lophoplusia) violacea. ....... 
(Trichoplusia) ni brassicae 
Plutella capparidis ................... 
maculipennis ....... 
Plutellidae .. 
Podisus ..... 
Poduridae 
Poko pelua 
Polistes aurifer ... 
fuscatus aurifer 
macaensis .. 
olivaceus ............ 
Polynema reduvio 


Polyplax spinulosa .... aie 
Ponera kalakauae .. ---386 
WOE salicieiiicctdeschaaczicarasecnae nee 
punctatissima schauinslandi .-..386 
POPU: LO WIAD: nsniaccs ec ccsecnsscneneiccn dons noid 
Probellieria .................... eae ee 
Procecidochares utilis. ..............0.0.0.2:c000 
ciovabigcelel aucakaeteeal 7, 357, 358, 360, 377, 429 
OI ein sis shhisiscctnastinctavnctociemepbonecaiaeen rs 
PUERCO a ccricsscttns cisirtscicicesplacd 
Promecotheca ...... -T1, 72, 7, 5 
SITIO aos ciecsncicccatscicecsacieensasesnosices 72 
Prosoplus bankii . ieee 
samoanus ............ ~---416 
Protaetia fusca 65, 168 
oe codapieheentes ma Uap atebnalickisnihaadl tickakision 360 
tase 399, 401 
Protests ROB iii pisistictiiiniisniccactiens 244 
a a ae 
Psammodius nanus ...... ..884 
Psammoecus insularis 318 
TONE Siesta ei es 318 
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ssissadecats Lakes iseasuhe ciidaudeiaeeiacaanaiptitestbe ee 318 
Paeudaictia ag a ecpatlamiasbaded apbiabee 
saci 12, 14, 173, 294, 308, 355, 383, 391 
pinata isncieieeisoateaentanide asked te 76, 77, 78 
IN. 2 a aaceaaiecksscececeserstoieiatieeiaaae 77, 78 
brasiliensis 77, 78, 80 
nebulosa. ........... 76, 78, 80 
pseudococcivora ae 78, = 
MIP: siltbasialiahsesisnichncnscancipiaondicniaaenite 78, 
Pseudococcidae 199, Son 383 
PPRGUTOCOORUD: occa scctiecenantaicchonioncaietasegep toate 
adonidum ........ 30, 201, 208 
antricolens xs 214, 225 
boninsis ..... sinccsbiiaem eae 
brevipes ae 
CRO seas coukd 386 
CREPES ioc nei cecctiemceens 226 
*dorsispinosus “ i 226 
SENOS hiias siccinnniediteeinbeaony 43 227 
I oii ecoscicinnecncousignmaintnaaes 225 
giffardi .--229 
*lycopodii .. 228 
maritimus 214 
montanus ins OE 
nipae ........... cvvreess OE 
palmarum ad 401 
INI oa sicseetetiennics sedan 


Seanen:* citricus 
sacchari .......... ¥ 


Bc idicatomnneatband: 

auuiaaniets 
*sysyeii......... 

IN © Sicinavisinbedcseanartiteroe a 
Pseudonapomyza spicata ... \ 
Pseudosuccinia columella .. 244 
Psorophora signipennis ............................ 411 
TIE vassics sence incinniatebingicean 437 

albipennis .. 438 

III ooimpincsiinoncenticsdesietocncinctnccneaeetan 480 

bifurcata .... ‘ 438 

POUT ROR  oocrtecceen eins dstomncecconstiaaen 437 

harrisi ........ ‘ 438 

ONS isis cessor eacieatiniodcanesie 437 

savaiiensis . .-..438 

WET | oboe enaceeaees 295 
Psychodidae ................ .-295, -438, 480 
Ptergcormus: Wetus. ...6cn 14 

rufiventris ............... ee 
OCI ili ccicasieeisparicteanceattbinshotreSeitacags 291 
Pteromalidae .... 387 
Pterophoridae 3 384 
I  Sirccactainnsncstiaordedicsincinathssp oaecalioneas 291 


Puliciphora wymani 
Pullus kinbergi ......... 
Pycnoscelus suri 


Pyemotes boyle 










ventricosus ...... 
Pyemotidae .... 
Pyralidae .......... 
TN ii sess cvcccemetippcncicintstances 
Pyralis manihotalis . oe 
Pyraloidea ................... 
Pyroderces rileyi 
Quadraceps birostris ..................-...-..0--.-++- 382 
OI a cicssicenncctenivnssentibiinstnisnieansnhcumeeiotsial 382 
Rabbits, on Laysan...............-.-....---:0:0:---+ 379 
Radiococcus hawaiiensis . iy ae 
Rattus concolor ................ --..311 
hawaiiensis .. 311 
rattus ......... 2 


WRUGRE : cscccttenssnes ~811 
subsp. eurous 


UIE aciricisccdisiinsiccapes cansicdiccntahaaanen 
Ravinia lherminieri ...345, 420, 422 
Reduvlidae  ..............-...-.-00« ..157, 293, 382 
Rhabdoscelus obscurus ...................-. 172, 401 


Rhaconotus vagrans ..............-.:00---. 343, 362 
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Sitophilus oryzae ... casisehcaalesseaae 

Snail, African ...... = 
nib 62, 63, 85, 163, 
carnivorous (Gullela) . 
III. pin sasssdeitanberndnake Stories 
liverfluke (Lymnaea) 
ai scailias cian waa 63, 176, 244, 245, 389, 395 




























predator ... 

pulmonate ... 3 
Snake, blind ‘i 
Solenopsis geminata ....... o 
Spalangia philippinensis ..372 
SSRN ici sssescttencncesccveccs .-842 
Spathius predebilis --842 
Spermophagus ......... ..260 

pectoralis ........ ...261 

SII onc tn iounicanscoscunadssieionsessicegbeainaiy 261 
SPHAeroceridae  .0........ecccseeeceseeececeeceee . 480 
Sphecidae ............ 
PIII uci Ssinecscessskspisicsaepiesarhcgimomcehooioan 
ON ini isa iseiicccinccigesnerscicipnnes 336 

venatus vestita 326, 330, 483 
I i vi silengl akan tecsnaconinieteoeeuions 58, 383 
Spider, black widow.................2....::s:eesee-+- 330 


Spissistilus festinus ... 


Spodoptera exempta .. 14, 351, 355 
I gs saicnsccrisciccere sh dic oiderindbaneitibei seated 351 
NUON Sait senicctannsedvin ica 9, 20, 304-308 
— acronyctoides ........ 166, 173, 
Seaeigs 175, 245, 294, 319, 323, 329, 351, 355 

Staphylinidae <heiskdlalaiadaha 154, 294, 368, 384 

SERGTOR :. TEIN nn cccicevcicectiseeininnn teins 261 


pruininus 
I: OG ssrcrcceccctectnciniiens 318 
Steneotarsonemus pallidus .....................- 2 
Stephanoderes georgiae .... 
Ws tartar stannic tebnkcosentiniiecs 
WINDS siccicnincitninsbiatnanes 
Sternochetus mangiferae 
Steroptes graminum .......... 
CMI oascscnccccsenescaneceses 
floridanus 
inordinatus .... 
Stoeberhinus sp. . 
testaceus ..... 
Stragania robu 
Stratiomyidae .................... 
Strepsicrates smithiana 
RPO CATE, onc sincccicnsccesenes 
Swezeyula lonicerae 
Subulina octona ......... 
Sugarcane leaf roller. 
weevil borer ......... 
Suncus murinus ........ 
Supella supellectilium 
Syagrius fulvitarsis ..... 
Sybra alternans .............. 
Sympherobius barberi 
SEPT I sn nskcacdecsecenceccetnss 
Symphylella 
capitata ....... 
neotropica 
sierrae ....... 
simplex . 
NOES eointascoiend 
Symphylellopsis 
subnuda ........... 
Syngamia ................. 
haemorrhoidalis _.... a 
Synmonyche Brandis ...................:-eccccce-eeeeee 
ye ence indicum 


eyinkiins sqolhiisicerddieiadlanadiaiaihincsiceias 

Tachypompilus analis .0...02.....:0.cscce-eecceee 25 
TachyS OGNUCNSBIS q.........-12...sccccncencccseesseves 59 
Taenothrips hawaiiensis ....... x 416 
Tapinoma melanocephalum 386 
"BRBCOROCUR BB wcceseci<tcveicsecescesien 309 
OEE, RAGE einiticcricapiensicsimnrceniciciaisicl 380 








Tefflus zanzibaricus alluaudi.................. 
22, 157, 2465. 





earinatus . 
Telea polyph 
Telenomus nawai .......... oh 
Teleonemia scrupulosa .....................-2-0 

Satebecndcotluickatmlaauasiil 57, 62, 170, 246, 313, 392 
Tempyra: Digwttuls. ~~ nce 57 
Tenebrionidae .59, 157, 295, 309, 384, 416 
I septs diccrcnesnsnsiavecdcep cane cceaiabontel 268 

angustipennis 
Tenuipalpidae 
Tenuipalpus inornatus 

bioculatus 
pacificus ...... 


Tephritidae 
..61, 356, 357, 358, 
Tephritis. ‘crassipes sai iacapielaslig tt eeeintasescaeihl 
Terastia meticulosalis a 
Tethina albula ............. 
insularis ......... 
Tethinidae ................ 
Tetragnatha vicina ......... 
Tetramorium guineense i 
I eisiccsrcitntirpennicemesniemeapabetiltebans 
Tetranychiidae ...... 
Tetranychus ludeni ........................200.0:-000 290 
Tetrastichus dacicida 
giffardianus ............. 
RS ars castarctons 
Tettigoniidae 
Theridiidae ... 
Theridion ..... 
Thripidae ....... 
Thrips florum . 
hawaiiensis 
(Isoneurothrips) orientalis 
CIE oskci ise cnccceateisncinectuicieomniings 
Thyreocephalus albertisi . 
Thyrocopa sapindiella .. 
Thysanoptera 57 
Thysanura ‘ 
Tick, America: 
dog (Ixodes) 


































Tineidae .............. 

ROO AGNI inane cc nnn ccereiessdurigntenionianens 
PERI in cvcectctenctin & 
Tiphia parallela . 

ID © vice silesirnsicsonscmmiiavnsbatainiitingmuaibs ini 15 
Tortricidae ............... 93, 359, 360, 384, 417 
Toxomerus marginatus eakcsnbdesleieaenedisven 61 
Toxorynchites splendens .. a * 

FO”. cinssileetivinicniceneiersaeiniuidlanican ...403 
WO mR I ra re 291 
Traps, insect ...... 

NR BI acitecnpssserccinirransinnerciebentonae 178 
Trathala flavo-orbitalis .......................... 16 
Triaspidinae ...................... .338, 349 
Tribolium castaneum . .295, 416 

MI Sassi caer ern 384 
Trichesia auripes ............. ...845 
Trichocorixa reticulata . .. 58 
PRTC R PMID ss esis cnicceenss deter .-.265 
Trichomalopsis apanteloctonus 


"PRICMORBIG. TH nase enie 
TORINO: oiisiseteccslenicanhonaeacs 
Trichoptilus )> etnias 
Trichotaphe sp. ................... 
Trionymws .......... 
insularis ..... 
DORN esate 1 
*multiductus 
rostellum al 
FOI «scp crccissisecvesenvsachalpiesinipeaningl 
IIE 5 icp ceniee 
Trioxys testaceipes 
"PUSOUR: | MDGS. ccnieicicrenss 
TRORMODETA.. CIN... aici sitdcwicenseed 
Tropisternus lateralis binotatus.. ie 
TRY DHORTAPMA GRO  ccccsceicsksccenistiioewseniaicoss 368 








500 

PPO IONE TIO ONE nissan cn aicsccesccessnicesiccine 60 
Trypoxyloninae ........ 129 
Tubulifera. ................ 457 





Tylococcus giffardi . 





Typhaea stercorea . 294 
Typhlops braminus «0... ..330 
Typhoon damage, Jaluit Atoll.. notte 
SRI INNNRIN ciahanssach ict cccesoatlay A caceieugerieseksaoencenbee 247 
Ukulele (flea) . Siu acy beck tancceat a 
Uresiphita polygonalis 
RE RRIINERD © Bono ctcecepesvakorncescceseiunnencdon 265, 266 
MVIRINN ic5 socinsoscecesaveniarmesec’s 265, 297, 338, 349 
Uscana semifumipennis ................-......-..+ 265 
Veen bieckeeral ..... 399 










Vanduzea segmentata 
Vanessa cardui 
tammeamea 
Veliidae ........... 
Verania cr 
Vespidae ........ 
Virus, Aster yel 
disease of rice. 











curlytop .......... 

polyhedrosis . atl 
aN: IN ns cen vencasidsnisnctatndabehunorsumee 
AME EAROBICS iiccaccccscerserreivencnecsin’ 
Warfarin bait ............ 
Weevil, leaf (Apion) 
Xanthaciura connexionis .....................-.: 390 
Xanthogramma scutellaris . 296, 417 
SES PPRIND REIN. ncscaceceeseipvcnsensinintantessbccesh 291 
Xyleborus confusus .. 318 

ferrugineus. .......... .-318 

testaceus ............... .. 60 
Xyletobius gossypii ..... --..164 
Xylocopa varipuncta ....... 60, 298 
Xylopsocus castanoptera .................0..-+ 399 
TOCA CTIGING — soverneesccsccenscesven «304 
Xystrocera PSloObWOSA ...............0....-cccssesseeeese 59 
I ith ai cancicbaiinenniilineiiiatien vigntinsdectac 260 

SUbfasciatus .............cesce- 261 
Zagrammosoma flavolineata .................. 314 
Zaleptopygus (Cremastus) 

II UNUININIIID iss ccsdnostisensctansibadcovncndioipsctnisieed 16 
ZOVIS PORATALY | i... ...-cccs..ncensevcersoeed 57, 179, 268 
Zootermopsis angusticollis .................... 270 
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BDBETION © socincrcssipicteis 
Acacia far 

koa 

koaia 
Acerola 
Agave ........ 

PIDIRGE, <cdrinscicticnes 
Aleurites moluccana 
PII Se ciuiis cctssieciéncsiemspnnwcivnleacainseenbapbiabtasabadeaeien 

Picea 20, 163, 164, 168, 292, 315, 331, 392 
SIO Sasi sncidpnichcctboisscnatnentatiicbcsabetibees 170, 431 
Alphitonia excelsa Scsbhdiahies shhieianmd er eebcaoas 300 
Alpinia purpurata ....... we 35 
Alternanthera amoena ....... .. 24 
Antidesma platyphyllum ...800 
IE chet stiersoaip tbc inhenttirevninntenest .-.302 
Araceae . 1; 
I airy acer licoresscd ea snanvins aan 
Arundina bambusifolia . on 
Aspergillus . ...................0000- .-.264 
Astelia veratroides en OE 
POOR FOOT WIT ia acs casas chtesistqnesoregocen 20 


Atriplex semibaccata ............ 314, 317, 331 


Plant Index 




















NG in ielaicss candine.c she scinaiurnssiegbaccedenapcgagpenatin 176 
NIN Colacatantbecensnccetintoitenaiiie. doaoeceuiceues 174, 175 
PD IR i ca ako coheed aaah 369 
Bamboo .......... ..316, 400 
Banana. .............. ..317, 400 
EN MAMI OUUNNIID, conch ocetencnbecaasicchsvaiesonsiesstes 57 
Bean, long-podded ................. .---416 
Bird of paradise (Strelitzia) FiO 


Bobea elatior .. 
Boerhaavia .. 
Breadfruit .... 
Broussaisia a 
Bryophyllum sp. 
BYTOMIR oo ncsccsccces 





Cacao ... 4 

Caesalpinia ‘coriaria .262 
Calocarpum viride ... . 22 
CONROE eine cssdsatasncsacsesates iassines mS 
Capparis sandwichiana 3 383 
SOE cst cst stelh diveshsisviemesnapnb becnonganiveessvecaiios 174 
Carica papaya . ...869, 432, 434 
EINNOR sche ocinsescctanevinncck sunstenoeDabbamiamaczoled 320 
Casuarina .. ...292, 381, 383 


ME data tty ncthisocackatioichends sdctvedvsvaundioudichisoukecuagus 168 
Ceratonia siliqua . ‘i 
Charpentiera spp. 









Cheirodendron spp. ...........-...... ...301 
Cherry, Barbados (Malpighia). ee 
Jerusalem (Solanum) .......... -+--369 
Surinam (Eugenia) .... +2369 
CRITE OWE ix. ccc ceccceccstnns ....176 
Christmas berry wee 
Cibotium ............ 400 
chamissoi 401 
NS ig eicplindccaiacbndadhnkisactlinisacvinsesakcstnvasacdapandin 170 
Claoxylon sandwicense . 300 
REI <scisep btbanepinrns cavsbny sheen leasnspesipestusuiboueahctenelied 320 
Spanish ..... ... 20 
Coccolobis............. Ce | 
Coconut core WD sa dahsaessetepsacevacsnededchesiconiaic 
329, 379, 383, 386, 400, 434 
Coffea aehien (coffee) Ls cea becdunpecbens 369, 377 
RN I aia bs sipcatasadetnncinordiesdeotbeasasabeccetatineties 18 
Colocasia esculenta 389 
CI. sisi sctsnisde ntact oresbncacncepctsscnenaeescaRcbesas 171 
MOG: ccuishiehidiieuthanntntagashoeapeaipelane cscs seeecadecanutaahhaa 301 
CORR ca 326 
AMMO scaccxiss go cobiscastanenbonsdopnsass Vearinactesaseltceoted 176 
Crinum ........ ..240 
Crossandra. ..... ..231 
Crotalaria longirostrata ae 
MNS» cn scndbenciah baer ingcdsd hasiecviveynantaciebestesessieacdipaved 
GORI a sicsracob enema dbanbveresvonspuisenaas 10, 313, 320 


Cynodon dactylon 326, 327, 381, 383 
Cyperaceae .............. 71, 72 
Cyperus ......... 

esculentus .. 

laevigatus 

pennatiform 
Cyrtandra ..... : 

II ieee sia esata esncvienicnshncsecmeanmnes 
PMR TIN isin esisicsccienddinsanivedecnrvivictd 434 
Dicotyledonae  ....................-+ jes? ee 
Dicranopteris emarginata . w- 39 

NONI ao slo iss caisleicececene we 39 

owhyhensis sot ae 
Dodonaea ........ ----250 

MINED iba ioie eo aa ecg cclsnatac 301 
Dracaena aurea ............... , , 300 
Drypetes phyllanthoides ......................... 300 
— (Railliardia) a 
Durante III oes Sees cceitoectabeibcoucabisscdh cents 16 
Elaeocarpus bifidus ...................:c....:ccees000+ 301 
MINI aetssasbasioastibcnveccines ies 

australis 
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spinosa a ae 
spp. .... 5, 25 
Empusa. ..... 315 
Epidendron .. ...170 


Eragrostis .... 
WURDEN oi csseeienseessees 
















Erechtites hieracifolia .... See 
Erythrina sandwicensis ... ...800 
Eucalyptus. ..................0::.. ...430 
Eugenia cumini ---416 
jambos ............ -..869 
uniflora ... .--369 
Eupatorium ...... ...333 
adenophorum . 429 
PRTIGET EISEN: voc esisessocecesiseonscs ..3890 
Euphorbia celastroides ..-196 
MII ancl dessauinusnlnsdahscbnanaiiiaataulcnseplasdisadssnied 301 
NR ai oar enc 24, 416 
Fireweed (Erech ea 
Fomes sp. fungus. Pos 


PIII so aca toncrcs hates cpeainadancdsnes incuaese 30 
Freycinetia ..72, 95, 103, 104, ne 112, 173 
arborea ... 





TOI iniciccceeiiccenssoiss sean 
disease of mosquito... 
SN aos iecclacccalasineptinainialcaaleoeh 
sugarcane (Helminthosporum) 
CEIITIAM - PUROTUI ccna i cechcas cotta ccsrntecacecnd 313 
Gesneriaceae ---250 
ROE aids nse: See 
red ..... 35 


Erigeron. ..... 

canadensis ............... 
Eriobotrya japonica . 
Glycyrrhiza lepidota 
Gorse ..... 







NN Sista ba i sachiccdaereccaiea vebvonsscinsecssatse iced 
spp. ...301 
Gourd, white-flowered ...170 
Gramineae ican anideveicasicbecuitewdaaamiaphoantootne 1, 72 
GRD onsen: 416 
TINIE «ssp dtslidistdordccanotippoomcisatiaipeoeisicocecleed 330 
Kikuyu a 
Napier ............ ..304 
tree (bamboo) ..-400 
I, ieee ace penicoipascninchnaescetadban tarot 326 
INS eiaeprshnsccabictadteasscnensincbdiuctsnsasinsbiencids 369, 431 
I cscs wiindeidiowictntcbentecimnevcavevsinciad 332 
Helminthosporum sacchari . -418 
Heressia ...... 165 
Hibiscus .. 295 
arnottianu .. 40 
TE Te .-3801 
tiliaceus + OF 
Huisache .......... ...265 
BURR SECIS ek seis cirsectnnctc 9 
TRON sn wosnaiisiaiginssbockescasdocctarbondonrcalinbicabice gcse 


Tlex anomala 
IN ices nana 
Indigofera anil .... 
Ipomoea cairica 
congesta ........ 
horsfalliae . 
pentaphylla .. 


pes-caprae 
tuberosa ........ 
Kamani, false (Terminalia).................... 369 
Kiawe (Prosopis)  ............-.s-sse-cesses 1, 262 
Klu (Acacia) ............ 261, 263, 264, 365" 267 
RN MEI. Uiicinncnicecchbecnainkdestovgnicecindenensunes 399 
WEARER CATO UEIGOR) assis cssccsccccccccetccpcsseossceer 399 
I i nivsiiiscsnsscccnatarenmaibtinetbeeaiesmbaiaaate 250 
Lantana .27, 169, 312, 315, 333 





CRIES eicstsinincsaitioicccanecaee 62, 63, 430 


camara aculeata 
178 
























Lettuce 


Leucaena 

Licorice, 

Lily, tree ...... 

EAI <sesecscecnsore 

Litchi chinensis 

Lobelia, tree ...... 

TIN | ins ectisieescreiinnse 

Lotus americanus 

NO i ee 3 

Lycopodium CernuumM . un... eeeeeeeeee es 

II sa rccetinndineesinnie tienen 250, 254 

I) ONS ins ioc stessein sais a eae 301 

TI siiclinichoitncsicabbeiiacecansaiben .... 168 

Malpighia punicifolia co 

Malva parviflora 9 
rotundifolia .- 348 

BTID © ono ecsewieicscnssss 88 

Meroe (Hemhorn) | ........65.5.nc en 399 

Mangifera indica .... a 432 

TIN ichectcncchaccasese 


PII. sivieelocncicnsenttleestncbinacnacctpnesuanemaanem 
Medicago sativa 20 
UI asks soca aneceveicStieebi tld 457 
malabathricus 246, 457, 459 
MATINEE icinissionsarssccsvakectieaincilinonidat 459 
SINTER INI = ei ceicasectdonieas ciccenie epee 457 
Melilotus indica ... 4, 31 
Merremia aegyptia Sw ...178 
Messerschmidia argentea ..................-...-- 35 
Metrosideros _ .................--.-- soil 117, 122 
collina polymorpha a 300, 399 
RII 5 isc ceanersccececic tits rerenscisrncersecesnie 72 
Mezoneurum kauaiense . 300 
We oven casctenntencatacen 170 
Mondo japonicum a Sa 
Monkeypod ................ .- 35 
Monocotyledonae ... see 
Morinda citrifolia . ... 34 
Mormodica. ............ ---376 
balsamina ...369 
Moss, club .... . 47 
Musa sp. ..400 


Musaceae ... 
Mushrooms .. 









SFO oa esosceccrt ieee cperetae tee 95 
sandwicense ... .58, 300, 313, 399 
BE SRICH OR TIOR AS. inca pcscdicsscdcpih estaclioticoues 392 
CIRO WI. © ii rcciincieiekic dna eee 
Nag-phunee (prickly pear)... ...431 
WHAIO, CHEV OORT) .occceicncenncecccssiscscdervecesesewns 399 
Nama, Laysan ..... = 383 
PCI  cisicencdseseccnsenctin rsp 383 
Nothocestrum spp. ...800 
ROC, | asiiinsicisciiiscntemrscheieres oe 
Nototrichium sandwicense ... 57 
DR Si ccinnicete nak estes tar ecrie on aeeacat abe 72 
Ohia (Metrosideros) .................--.... 122, 399 
CID ce rcsstcntimttictiensiohadstnssinnntncenpeiinsildiionan 10 
Onion ........ .-.292 
CM, oi sci cccnccuancdatasabpekasenecoblaipetectiati 58 
megacantha a 246, 431 
Orange ........... aa 170, 416 
III a pacsnscnicsicnncethteen a encd envi naa Raed 416 
Orchid ..... 176, 434 
Osmanthus ........ 95, 115 
GARTER  erccininnicceseicsosdemeigesenoceani 301 
COU iia cae tacainccerenaniceeigtea teametabipeacsoodbiane 320 
WS ei ee aorta 400 
COOWMIUR  chcccccasercinvce -171, 400, 401 
loulu (Pritchardia) biterigletan 
OI aoe iccecicatenicnnsctbmne 71, 72 
Pamakani, Hamakua 
CHRINCOINGD oasis cnticiconsstsnctisnecens 390, 429 
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Sak i a sa aucnogataanneoeeeniomciaie 35 
Pandanaceae 
Pandanus, ......... 
odoratissimus 
Papaya 
Passiflora . 
foetida ... 
Peach ..... 
Peanut 
IE oocessndscicinestdickgasanite 
prickly (Opuntia) 
BOR IID visssicasomsacesceren yess 
Pennisetum purpureum .. 
Peperomia leptostachya .... 
I, EE cisceeneccncctnisns 
Perrottetia spp. . 
Philodendron .. 
Phyllostegia .. 
hirsuta ...... 
Pimenta officinalis 
Pineapple. ................. 
Pinus sylvestris . 
Pipturus. ..........:.- 




























sp. 
Pisonia umbellifera 
Plants, Indian ..... 


PN a aide scabs temic ness 
Plumeria acuminata .... 
Polianthes tuberosa ... 
III © sctihncviintininaiedes 
Primulaceae .. 
Pritchardia ..... 

IIE essa 
Prosopis .... 

chilensis 

julifiora ............ 
Prunus persica ....... 
Pseuderanthemum . 
Psidium guajava ........... 
Pteralyxia macrocarpa . 
Pterotropia kauaiensis . 


Puncture vine ................. a 
I ha arichibe chia suited tecsiornnenstnsieaincaeeettbonsseney 
I a itp iis eer ctenis cr veksaidinns deb cnceghanatoscccte 
Rauwolfia sandwicensis ... a 


Reynoldsia sandwicensis . 
Rhododendron. ...............:-000+- 
Rhodomyrtus tomentosa 
Rhopaloblaste  .................... ee 
IN siissiihic nde cuiebetscsntininigptesso idee 


RIN oie a cn ietaceuns council 
cyatheoides ............... 
Saltbush, Australian 
I NINE, oii sesiacnnsvactnnccocaschinsohallnns 3 
Sand box tree..........,........... i 
Santalum freycinetianum . a 
PEEIIINIDE. Scsebscnerscpscsinceocnabsepedioatsenscbicvacsedhodacial 320 


Plant Index 
























Si lecais baka ehstsaedad tah talncicbuabehias atenteacapet onsen 300 

ite epeiagpeacieracispegunbed 22 

125, 301, 380, 383, 386 

Rahisas terebinthifolius . 16, 28, 66, 390 
IES: eiisdiaks ch cepdstancsnaeesneloniiiinliaiiceasndadaveiioulcaece 57 
validus 22-826 
ME Sidccesininn ---.292 
Selenicereus ............... --..170 
Sesbania tomentosa inn ae 
II esi sik scchctiviseisasnininns +2302 
Shoo-fly (Alternanthera) .........0...000..... 24 
PR eee connagaiavsiicaciseininses Bs 386 
SRR BONG da dicdstssieseieysednsesionen ‘ 314 
Solanum earners bier aen ee 369 
SONCHUS OLCTACOUB .............-.ccccsccesssrcssesoeses 348 
Sophora chrysophylla 2 301, 399 
I IIINR ssi Sccsectosinnccobnins ws Setnsc's deeiemanel nn 
Sourbush (Pluchea) bi 392 
IS Siac cei cacionelivhisindtenntactndccoLnmnonsibersanessnheel 302 
Squash ........... ...-168 
BE: PIRI IID ccictvnsveaccistoovouscintmnncieiometabentes 25 
Straussia ........ ta 250 
RN iia thes Nia asdiic ashes Sh ois saben Waeaaptansend 301 


Strelitzia reginae 
Styphelia tameiameia 


Sugarcane ...... 

Sweet potat 

Syzygium ........... 

sandwicensis 

ica sd calc hia cats Astin sing snacgstonone 

"OTMED | COORD OMUIE). .2eidsesicccsinesenocssosesceveceeestasbed 434 

Terminalia catappa . --..369 

ene Sassi acon 
baissstancoctabochariebeore ..800 

Thespesia populnea .. 35 


Timothy bs isa 
RIEIDNIE acvsescibiepericicstccesosesatcenayeiessiliomtechaeend 417 
Tobacco ..... 
Tomato .... has 
SEMEN. slisictnidckcssrenessiceainassadsapesoncensbputcredded 250 


Tree fern .... a 400 
NEE IEEE sak aici os cast deosbeconceinspintvinsdgioseouteciceh 400 
SEED PERCE. astlasntentiboechi Gn chseesscuaubyaceteabiiaiesi! ------400 
PENI Sucsthc ctiaad unitisilcninhn oistesnstseotia 382, 383, 386 
TOK CUPODRCUM ..-.csecsccscccsrecesescccseseese 5, 63, 430 
Urera sandvicensis .................ccceccceccesceess 301 
MEMMITEID :ccsaciesicoe hese inarabcapinigrivesy<six-ntiiscassohaseitecees 8 

COED, oincedicstrrssittanieaais ...434 
Verbesina encelioides ......................... 9, 292 
Virus, beet curly-top........................ 314, 317 
TIEN ic. vacua wstipbbsobbhebaaibavebvenbecaineecdnohensubiiphanaed 326 
TEM INI. 6 once scsdesonsipcipecvinesabacosvinintabesctoes 300 
Xylosma hawaiiensis ...................:..0-000 300 
ZCI KY TUD | WDD. sone sss ccsccsisacestcnseassssice 300 
TID oo nss sesiivnsrncneesaiscnsdecesitahers Tay. te 
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ERRATA, VOLUME XVI} 


line 2 from bottom, read “Anthrenus” for “Anthenus’. 

line 19, read “Chiracanthium” for “'Cheirocanthium”. 

line 7, read “testaceus’” for “testaceous’”’. 

line 14, read “Calliphoridae” for “Callophoridae”’. 

line 20 read “Byronia for “Bryonia’. 

delete lines 5-8 inclusive, insert following: Reddish brown, head and disc of 
pronotum blackish; prothorax more straight-sided, more convergent anteriorly, 
and hind angles more plainly divergent than in arduus (10-10.5 mm.) amtennatus; 
lines 17 and 19, read “arduus” for “ardus’’. 


line 7 of table, read “‘Cercopidae” for “Cerocopidae”’. 
line 12 of table, read ‘““Chironomidae” for ‘““Chironimidae”. 


line 3 of table, read “Chlorophorus” for “Chlorophrous”. 
line 12 of table, read “Staphylinidae” for “Staphaylinidae”. 
line 20 of table, read ‘““Agaontidae” for “Aganotidae”, 

line 25, read “Aedeomyia” for “Aediomyia”. 

line 25, read “Teleonemia” for “Teleonemus”. 

line 4, delete asterisk. 

line 4 from bottom, read “Cydnidae” for ‘“‘Cynidae”’. 


line 19 read “exsul” for “exul”’ 
line 35 read “Erotilidae” for “Colydiidae”’. 


line 6, read ““M. R. Smith” for “R. M. Smith”. 

line 4 from bottom, read “Wikstroemia” for “Wilkstroemia’”’. 
line 13, read “Chlorophorus” for “Chlorophorous”. 
line 24, read “mutilatus” for multilatus’”. 

line 26, read “georgiae” for “georigiae’”. 

line 18, read “Scaphytopius” for ‘Scaphitopius”’ 

line 26, read “Oeobia’” for “Oebia” 

line 29, read “Hedylepta” for “Hedelypta”’. 

line 20, read “aurisquamosa’ for “aurisguamosa’. 
line 23, read “Hyposmocoma’” for “Hyposomcoma’. 
line 1 and 2, read “dignus” for “dignis’’. 

line 17 and 20, read “Euscelinus” for “Euscellinus’. 


line 20, read “Halipeurus’ for “Haliperus”’. 
line 28, read “Portulaca” for “Portulacca’, “Ipomoea” for “Ipomea’. 


line 12, read “Hyposmocoma’” for “Hyposomocoma”. 
line 24, read “Ipomoea” for “Ipomea’’. 


line 7, read “Pandanus” for “‘Pendanus’’. 
line 34, read “Scymnodes” for “Scymodes’. 


line 14, read ““Waipio” for “Waipoi’. 
INDEX TO VOL. XVI 
read “Coptorrhynchus’” for “Cryptorrhynchus”. 


ERRATA, VOLUME XV 


8 lines from bottom, for “Aeolothripidae”, read “Thripidae”. 

line 6, for “G. M. Ferris”, read “G. F. Ferris”. 

line 10, for “90 miles’, read “960 miles”. 

line 3; and page 673, 3 lines from bottom, for “Jimbatus’” read limbalus. 
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ERRATA NOT PREVIOUSLY NOTED 


VOLUME XII 


line 9, for ‘Forcypomyia”’, read "Forcipomyia’. 

lines 7, 16 and 23, for “Forcypomyia”’, read “Forcipomyia’. 

lines 10, 16, 28, 34 and 44, for “Forcypomyia’, read ‘‘Forcipomyia’. 
lines 14, 27 and 36, for “Forcypomyia’, read “Forcipomyia’. 


lines 14, 19, 24 and 36, for “Forcypomyia”’, read “‘Forcipomyia”’. 


VOLUME XIiil 


line 26, for “Schultz”, read “Schmutz”. 
line 13, for “Trichophasia”’, read “‘Trichoplusia’”. 
righthand column, line 14 from bottom, for “Trichophasia’, read “Trichoplusia’. 


VOLUME XIV 


line 19, for “alba”, read “album”. 

line 15 from bottom, for “annulatus’, read “annularis’’. 

line 5, for “sphenophori’, read “obscurus”’. 

line 20, for “A.syrphi”, read “P.syrphi”. 

line 17 from bottom, for “Sphinogolabis’, read “Sphingolabis’’. 

line 5, for “recurvalis F.”, read “recurvalis (F.)”’. 

line 11 from bottom, for “chryomyid”, read “chyromyid”. 

line 9, for “Chenapodium’’, read “Chenopodium”. 

line 7, for “Achras sapote’”’ read “Acras sapota’’. 

line 17 from bottom, for “Chironomus”, read “Tendipes”’. 

line 14 from bottom, for “C.”, read ““T.”. (For Tendipes). 

line 6 from bottom, for “Metriocnemis’, read “Metriocnemus”. 

line 15 and 17, for ‘““Muscidora’”, read ‘‘Musidora”’. 

line 11, for “Muscidoridae”, read ““Musidoridae’”’. 

2 from bottom and line 6 from bottom, for “Muscidora’, read “Musidora’. 

line 11, for “Tethina albula (Loew), read “Rhicnoessa albula (Loew)”. Delete 
“Rhicnoessa” at end of line. 

line 7 from bottom, for “Procecidiochares”, read Procecidochares”. 

line 15. “Placopsidella cyanocephala” should be removed to the family Ephydridae. 
line 7 from bottom, for “Chaetoscatella sp.?”, read “Apulvillus williamsi Wirth”. 
line 8 from bottom, after ““Mosillus sp.?” add (Synonym of Gymnopa). 

line 9 from bottom, for “Chaemyia’, read ““Chamaemyia’. 

line 14, for’ “‘Gastrophilidae”’, read ““Gasterophilidae”. 

line 23, for “Graphomyia’, read “Graphomya”. 

line 3, for “Smith 1858”, read “(Smith 1858)”. 

righthand column, between lines 5 and 6 insert “Conoderus cairnsensis’’. 
lefthand column, line 37, for “Chryomya”, read “Chyromya”. 

lefthand column, line 24, for “Paracolinella’, read ‘‘Paracollinella’’. 

lefthand column, line 26, for “479”, read “477”. 





